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This manual implements AFI 65-501, Economic Analysis, by providing information on conducting eco-
nomic analysis (EA) to support Air Force management decisions.

SUMMARY OF REVISIONS

Thisis theinitia publication of AFMAN 65-506, revising AFP 178-8, Economic Analysis Procedures
Handbook, 19 May 1981. It updates previous economic analysis procedures. The Air Force no longer
requires an installation Economic Resource Impact Statement. An annual economic analysis report is
now required for certain organizations. This manual provides principles for estimating economic impact
if acommand or installation commander requires such analysis.
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Chapter 1
ECONOMIC ANALYSISPRINCIPLES

1.1. Economic Analysis:

1.1.1. Economic analysis (EA) isamethod of making rational decisions among alternatives. When a
commander or manager must make a choice between two or more options, an EA improves the deci-
sion making process. A glossary of EA termsis at attachment 1. EAs can facilitate the following
kinds of programs, products, and activities:

e MILCON and military family housing.
* Tradeoffs between force structures, force size, modernization and readiness.

* Projects to mechanize, automate, prevent obsolescence, improve work flow and layout, or
increase capacity.

» Repairing, modifying or replacing weapon systems.
* Acquiring or upgrading equipment to reduce operating and support costs.

» Lease or purchase of general purpose real property, such as, office buildings, warehouses, and
associated land.

» Consolidating facilities, such as warehouses, maintenance and storage depots, and repair
activities to decrease cost for any reason or to add to mission effectiveness.

» Purchase or lease of productivity enhancing equipment.

+ Use of one-time contract consultants or use of outside civilian services instead of in-house
resources.

» Total quality management efforts.
* Business process improvement (business reengineering).

1.1.2. EAs assist commanders and managers in allocating scarce resources. Analysts assigned to EAs
ensure that they probe the scope of the project so that all relevant questions are considered. Asking
guestions is the best way to ensure that all perspectives are covered. The analyst ensures that the
objective and all alternatives are clearly defined; costs and benefits are completely presented; and
important assumptions, factors, and judgments are highlighted. The emphasis should always be on
guality analysis rather than length -- length does not necessarily indicate quality. Aim for a concise,
clearly written, EA so that reviewers and senior management can easily follow the analysis. Achieve

a quality EA through a cooperative effort involving both comptroller and functional personnel.
Advance planning by functional and comptroller offices is necessary to complete a timely EA. This
requires early clarification of the tasking and a thorough exchange of information. AFI 65-501, para-
graph 1.2, states requirements for EAs. A Request for Waiver from an EA is at attachment 2.

1.1.3. Initiate an EA as early as possible and update any information as significant developments
occur which would invalidate or significantly alter the cost-benefit relationships underlying previous
analyses. As you prepare EAs update them to include developments such as:

« Actual performance data at variance with predicted performance data.
e Major changes in initial study assumptions.
* New alternatives which satisfy the stated requirements more effectively or efficiently.
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1.1.4. The depth and formality of EAs should be commensurate with the magnitude of the resources
involved. The analyst must exercise judgment here. Additional information on the principles of eco-
nomic analysisis available in numerous sources:

NOTE:

The Base Level Cost Analysis Handbook, Chapter 11, "Economic Analysis," discusses the
EA process.

Manuals published by civil engineering provide factors and special features for MILCON and
Military Family Housing (MFH) EAs. Consult your civil engineering office for the most
recent edition.

College textbooks discuss financial concepts such as internal rate of return, net present value
etc.

PC ECONPACK is a software program developed by the Army Corps of Engineers for MIL-
CON and MFH EAs, though it may also be used for other types of EAs. Command financial
analysis offices may contact SAF/FMCE for information on obtaining PC-ECONPACK.

The Institute for Defense Analysis' (IDA) Business Case Analysis Model assists in preparing
functional economic analyses (FEA) supporting major automated information systems. Con-
tact SAF/FMCE for information.

SAF/FMCE has developed a computer based training program, "How to Prepare an Economic
Analysis." This program allows new analysts to learn about the EA process at their own pace.
The program also serves as a refresher for experienced analysts who may not have worked o
an EA for some time. Contact SAF/FMCE to request a copy.

"The Economic Analysis System” is a computer program which may be useful for preparing
non-MILCON, non-MFH EAs. Contact SAF/FMCE for detalils.

Users of computer programs must keep in mind that the most crucial part of an EA is carefully consider-
ing the reasonableness of assumptions underlying an analysis. Also, spreadsheets identifying costs mt
be accompanied by documentation of the derivation of the costs.

1.2. Elementsof an Economic Analysis.

1.2.1. Economic analysis (or cost- benefit analysis) is a method for systematically comparing com-
peting project alternatives. For the purposes of this instruction, an economic analysis and a cost-ben
efit analysis are the same thing. Cost is but one criterion on which project selection should be based
economic analysis offers a means of systematically assessing both monetary and non-monetary cos
and benefits across alternatives. ldentification and valuation of costs and benefits structure the whole
analysis; therefore, it is essential that these processes be conducted according to sound methodoloc
and good common sense. The guidelines below are designed with this principle in mind.

1.2.2. Each economic analysis must include at least the following:

Executive Summary. Summarize the analysis, including the recommendation. Include the
name and location of the installation, project objective and scope, alternatives, discounted life
cycle costs and cost-benefit ratios (if applicable) for each alternative, and a recommendation
with a brief discussion of relative benefits. We recommend limiting the executive summary to
one page. The format for an executive summary is outlined at attachment 3.
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Certificate of Satisfactory Economic Analysis. This page shows coordination of comptroller
and functional offices. See paragraph 1.4 and attachment 4. A certification checklist is at
attachment 5. An example statement of nonconcurrence is at attachment 6.

Objective. State the problem or objective (i.e., mission or mission support requirement) to be
met by the alternatives under study.

Assumptions. State the assumptions, criteria, ground rules, constraints and variables which
influence cost and effectiveness, such as required operational readiness dates, base year of the
analysis, use of constant or current dollars, age of existing facilities, assumptions about future
energy prices, etc. Since each EA will have unique assumptions, and assumptions drive cost
estimating methodology, carefully consider the assumptions underlying your analysis.

Alternatives. List the alternatives considered to meet the objective. If alternatives to current
programs are covered in the analysis, then include the status quo/baseline as a separate alter-
native. Often the baseline is some upgrade of the existing situation. Thoroughly describe
each feasible alternative that could fulfill the program or project objective. Explain in the
description of alternatives how each process or procedure would work; what personnel, equip-
ment, or facilities would be required; and what other changes would be involved. ldentify any
alternative judged infeasible and document the grounds for its rejection. It is not necessary to
include the costs or benefits of infeasible alternatives--however, do not base infeasibility on
costs. Include in the EA's coordination process any functional offices which can attest to the
infeasibility of a particular alternative.

Life Cycle Cost Analysis. Include the total life cycle costs of each feasible alternative in the
analysis. Include the costs of all resources required for each feasible alternative. Paragraph
1.4 provides further guidelines for estimating costs.

Life Cycle Benefits Analysis. Include the benefits of each feasible alternative in the analysis.

If possible, quantify benefits. When benefits cannot be quantified, include a narrative descrip-
tion of benefits. When benefits can be quantified, calculate a cost-benefit ratio. Paragraph 1.4
provides further guidelines for estimating benefits.

Sengitivity Analysis. Assess the risk to the recommendation resulting from possible changes
of key variables. See paragraph 1.8 for discussion of this analysis.

Recommendation. Briefly summarize each alternative and recommend a course of action.
Compare the relative strengths and weaknesses of each alternative and identify the most effec-
tive alternative accomplishing the mission objective. Briefly compare all monetary and non-
monetary costs and benefits. Since the recommended course of action may not always be the
alternative with the lowest total cost, clearly state the recommended alternative and reasons
for the recommendation.

A guide for preparing EAs is at attachment 7. This guide is helpful when planning an EA, when finally
reviewing an EA before forwarding, or for reviewers at later stages of the project proposal process. Con-
sult paragraph 1.9 for documentation requirements for an EA.

1.3. The Economic Analysis Process:
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1.3.1. Definethe Objective. The first step in an economic analysis is to define the objective or state
the problem. A problem will not be solved if it isnot first clearly and accurately stated. The statement
of the problem sets the framework for the whole analysis. While the statement of the problem should
be as clear as possible, it should not dant the solution to the problem toward any one particular alter-
native or possible solution. Remain flexible about the statement of the problem as the analysis
progresses. Asyou learn more about the issuesinvolved, new information may influence the problem
statement and possible aternatives. The most important thing to consider is whether the objective
actually addresses the problem or whether it identifies a symptom of the problem. Thisisimportant
because if the objective addresses a symptom, the overall problem will not be solved. For example,
assume that a wing has problems maintaining 90 percent of its planesin amission ready capacity. A
good objective would emphasize the need to improve the mission ready capability of the wing,
thereby ensuring that the actual problem isincluded in the analysis. It isthus very important that the
objective statement be broad enough to cover the real problem but accurate enough to precisely state
the problem.

1.3.2. Examine Assumptions. An analyst must make assumptions throughout the course of an eco-
nomic analysis. Assumptions provide the groundwork for stating the problem and establishing alter-
natives. Since assumptions cannot be avoided, an analyst must include a complete list of assumptions
aong with their rationale. The important criterion here is that assumptions are reasonable in view of
either historical data, economic forecasts, or planned changes in programs or operations.

1.3.2.1. Typesof assumptions. There are two basic types of assumptions:

» Sate-of-nature assumptions set the limits of the analysis and permit the analyst to screen
which alternatives are feasible. Their inclusion in the analysis is crucial since they permit
the decision maker to understand and question both the limits and the construction of
alternatives.

» Mathematical assumptions involve calculation procedures used to derive cost and benefit
factors. When the analyst uses procedures that involve assumptions (for example, to
apportion cost, determine manning factors, set inventory levels, or calculate inflation fac-
tors), the methodology behind these procedures must be fully defined. Assumptions must
be based on sound rationale and justified as part of the analysis process. The use of cos
factors from official sources, such as AFI 65-503, is encouraged.

1.3.2.2. Often assumptions include forecast values. Since no one has a crystal ball to see into th
future, we must check to see whether changes in the values forecast for key variables would make
significant changes in our final conclusions. Sensitivity analysis is the procedure for ascertaining
the effects on the bottom line due to possible variations in forecast values. See paragraph 1.8.

1.3.3. Determining Alternatives. The third step in economic analysis is to examine the various alter-
natives available to meet the objective. Aggressive pursuit of alternatives is critical since the final
decision can be no better than the available choices. Throughout the economic analysis, the analys
should continually consider, in consultation with functional representatives, accepting new alterna-
tives and discarding old ones.

1.3.3.1. Typesof Alternatives. Alternatives considered may include:
* Repair or replace.
e Buy or lease.



8 1JULY 1995

e Use manpower or machine.

e Make or buy.

» Centralize or decentralize.

« Other options unique to the situation.

1.3.3.2. Number of Alternatives. An EA always addresses at least two alternatives. One is often

the existing system (status quo) or an upgraded version (baseline case). The baseline alternative
and its costs and benefits can serve as a common reference point in the analysis. The interpreta-
tion of costs and benefits of all other alternatives, and perhaps even their derivation, may depend

on the base case used. Itis usually crucial to construct a proper baseline alternative. Other pro-
posed alternatives in an EA come from two main sources:

e Supporters of some particular alternative or critics of the current process in use.
« The skill and experience of the program manager, analyst, or support staff.

The traditional, conventional, or seemingly most plausible alternative is not the only way. Avoid
the trap of excluding imaginative alternatives merely because they run contrary to past practice,
organizational operating policies, or even administrative regulations and current law, since it may
be possible to change these conditions. As more is learned, new alternatives can be more valuable
than an exhaustive comparison of existing ones, none of which may be very satisfactory. The
invention of imaginative alternatives, which is the responsibility of both the program manager and
the analyst, may involve consideration of non-Air Force capabilities or mixtures among individual
Air Force systemsFor example, a study of a data processing requirement might lead to an alter-
native which establishes a regional computer system to meet your requirements and those of
nearby Army installations or offices of other federal agencies in the area. Keep the number of
alternatives under consideration at a manageable level. Eliminate possible alternatives which falil
to meet the objective, but include the fact that you considered such alternatives and the reason(s)
you dismissed them. Develop into a full analysis of costs and benefits all feasible alternatives
which achieve the objective.

1.3.3.3. Private Sector Sources. Base private sector alternatives to the extent possible on esti-
mates provided from business sources or requests for information. Consult and coordinate with
contracting offices to development such alternatives to ensure that private sector sources under-
stand that the government is seeking information and not offering a contract. Analyses which do
not include such estimates are often referred to as feasibility studies and are not, strictly speaking,
economic analyses. In the absence of such specific information, the study is answering the ques-
tion of how much a private sector alternative could cost to be competitive with alternatives using
government resources, rather than answering the question of what the recommended course of
action should be based on the best estimate of costs obtainable. Protect EAs containing contractor
sensitive information through procedures required by contracting offices.

1.3.3.4. Government Sources. Coordinate EAs containing alternatives based on government
resources with the Air Force offices which provided any cost data or estimates, or have responsi-
bility for the areas covered by the analysis.

1.4. Costs and Benefits. Address both monetary and nonmonetary costs and benefits. Categorize costs
and benefits for each alternative according to whether they are monetary or not.
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1.4.1. Monetary costs and benefits are those which take the form of specific financial outlays or
receipts. The list of costs for each alternative should be exhaustive, but care must be exercised to
ensure against double counting. Monetary benefits (such as the proceeds from the sale of assets, lease
fees, etc.) should be thoroughly documented. The "Format A" for each alternative (attachment 8)
includes the calculation of discounted net costs (i.e., monetary costs minus monetary benefits).

NOTE:

Formatsin attachment 8 are optional. Select the formats which best present information for your analysis.
Also, you may modify formats to tailor them to the needs of each EA. See paragraph 1.9.4 for recommen-
dations on formats.

1.4.2. Nonmonetary costs and benefits cannot readily be stated in dollar terms. For example, a non-
monetary cost could be a reduction of capability or performance brought about by the selection of a
particular alternative; similarly, anonmonetary benefit could be an enhancement of capability or per-
formance. Those nonmonetary costs and benefits which lend themselves to direct quantitative mea-
surement should be compared on that basis. Degradations to or enhancements of other programs
should be included as nonmonetary costs or benefits. The "Format B" (attachment 8) is used to sum-
marize nonmonetary costs and benefits for each alternative.

1.4.3. Attachment 9 contains additional information on monetary and nonmonetary costs and bene-
fits.

1.4.4. Ordinarily include a benefits analysisin an EA; quantify benefits when practicable, and calcu-
late a cost-benefit ratio. When you cannot quantify benefits, include a discussion of the benefits.
Attachment 9 contains additional information.

1.5. Inflation. Inflation is arise in the general level of prices. Costs of resources change from year to
year. Consult AFI 65-502 for guidance on inflation.

1.5.1. Constant Dollar Analysis. A constant dollar reflects the value or purchasing power of adollar
in a specific year, e.g. constant FY 96 dollars. Ordinarily use constant dollars of the fiscal year in
which there would first be a difference in expenditures among alternatives (often referred to as the
base year, program year, or project year).

1.5.1.1. Adjustment totheBase Year. Since EAs propose a future course of action, the base
year is usually one or more years in the future. In a constant dollar analysis, this ordinarily
requires an adjustment from the year in which costs or factors are based to the base year of the pro-
posed project. Use USAF raw inflation indicesto adjust from the base year of the coststo the base
year of theanalysis. After adjustment to the base year, the costs would be the same for each of the
outyears in the analysis (provided there are no requirement changes or escalation because of, for
example, a building requiring more maintenance because of its age). No further inflation adjust-
ment is necessary unless the analysis contains resources that are subject to differential price
changes.

1.5.1.2. Differential Price Changes. Even in a constant dollar analysis, you may need to adjust
the costs of some elements if economists project price changes significantly above or below gen-
eral inflation. The"core" rate of inflation, for example, excludesfood and energy costs, which are
two of the most volatile sectors of the economy. Also, for many years the cost of computer sys-
tems has been decreasing relative to increasing processing capability. If an EA contains food,
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energy, or computer system costs, adjustments to costs in the outyears may be advisable. Depart-
ment of Energy indices, which are optional and loaded on the Financial Management Analysis
Bulletin Board (FMABB), are net of general inflation--i.e., they only represent how energy costs
are projected to vary above or below general inflation. For EAs with food or computer system
costs, command headquarters may consult SAF/FM CE for a sector-specific inflation index. Any
other costsin an EA which are asignificant cost and which represent a volatile sector of the econ-
omy in terms of sector-specific inflation may require application of a sector-specific index. Com-
mand headquarters may consult SAF/FM CE for information on such indices.

1.5.2. Current Dallar Analysis. A current (or then-year) dollar contains implicit adjustment for
variation in the purchasing power of adollar over time. Current dollars represent amounts that will be
paid for resources in the actua years in which payments will be made (therefore sometimes referred
to as budget dollars).

1.5.2.1. Do EAsin current dollars when:
* Cost information is obtained in inflated dollars.

* Using the Institute for Defense Analysis' (IDA) model for functional economic analyses
(FEA).
» Doing a nonappropriated fund (NAF) construction project analysis.

For FEAs and NAF projects, the functional office is the office of primary responsibility (OPR) for the EA
and the comptroller is an office of collateral responsibility (OCR) (see AFI 65-501, paragraph 1.3.5.3).

1.5.2.2. In current dollar analyses all outlays are escalated for inflation using the most appropriate
indices. In principle the USAF weighted inflation indices are used to establish current dollar
amounts. In the case of leases, however, if all lease payments for a project will be made within the
fiscal year, then USAF raw inflation indices should be used. Weighted inflation indices are based
upon outlay rates, which are based on historical average expenditure profiles by budget account.
However, if more specific information is known about when amounts will be spent for a particular
project, then the amounts should be placed in the appropriate year and inflated with raw inflation
rates. Also, no weighted indices exist for pay and fuel categories because the assumption in the
Air Force inflation indices is that these categories are expended within one fiscal year. If specific
data is known about prices of a given acquisition or contract provision, these specific price
increases should be used rather than the inflation indices.

1.5.3. Do not mix constant and current dollars in the same analysis.

1.5.4. More specific guidance on inflationary adjustments is contained in AFI 65R8@&pn. In

addition, a computer model, the Air Force Inflation Tutorial, is available from SAF/FMCE. This
model, based in EXCEL or LOTUS, is both an educational tool and a program for the experienced
analyst to quickly accomplish conversions into different types of dollars or into different base years.
We strongly recommend this model for inflation adjustments involving Air Force inflation indices
since it is user-friendly, accomplishes conversions faster than manual calculations, and has the impor-
tant feature of not allowing procedural mistakes.

1.6. Discounting and Present Value. Discounting is a financial management tool used to determine the
value today (present value) of resource flows over the life of a program or project. Discounting, or
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present value analysis, explicitly takes into account the fact that a resource gain or outlay in the futureis
less valuable than the same sum today. In the simplest analogy, this is because individuals or organiza-
tions can borrow or lend at a positive interest rate. For example, if you had a debt of $1000 due 1 year in
the future, and you could get an interest rate of 10 percent (very high compared to most historical periods,
but used for smplicity of the example), then you would need only $909.09 today to meet that obligation.
This is because $909.09 can be loaned for 1 year to produce principal plus interest of $1000 (in this case
simpleinterest, i.e., not compounded).

NOTE:

Do not confuse discounting with inflation. Discounting involves the concept of the time value of money
in view of the interest that can be earned on financial instruments such as treasury securities or commer-
cial time deposits. Inflation involves changes in prices level. While expectations of inflation influence
interest rates, the concepts of inflation and the time value of money are separate ideas.

1.6.1. Discount Rate. EAs are accomplished using discount rates representing the government’s cost
of borrowing, as provided annually in the President’s Budget and Appendix C to OMB Circular A-94.
Rates used for analysis are interest rates on Treasury notes and bonds with maturitiesof 3, 5, 7, 10 and
30 years. The rate to be used corresponds to the period of analysis. For periods of analysis between
these specific maturities, interpolate between the rates. Though the yield curve is curvilinear and not
linear, linear interpolation is acceptable for estimating purposes. Interest rates on Treasury securities
are cited on both areal and nominal basis. Ordinarily EAs use areal rate, consistent with a constant
dollar analysis. When inflated dollars are used in an EA, then the nominal rate is used. (See para
graph 1.5 on the treatment of inflation.) The discount rates for use in EAs are updated annually on
FMABB. Conduct sensitivity analysis on the discount rate at plus and minus 25 per cent of the rate
used. Should the sensitivity analysisresult in achangein the ranking of life cycle costs, report the rate
at which the reversal occurs.

1.6.2. Midyear Factors. We recommend midyear, rather than end-of-year, discount factors for Air
Force EAs. Midyear factors approximate actual disbursement patterns--i.e., funds are typicaly dis-
bursed throughout a given fiscal year rather than at its beginning or end. When the precise timing of
outlaysiscritical to program evaluation, monthly (or quarterly) rather than annual flows of funds may
be considered for early program years.

Other discount rates may prevail when evaluating energy projects, depending upon specific legisla-
tion. Consult the civil engineerswhen preparing energy projects. Attachment 10 contains the formula
for generating discount factors.

1.7. Economic Life. The economic life of a project or asset is the time during which benefits from the
project of asset may reasonably be expected to accrue to the Air Force. Economic life plus project
lead-time determine the period of analysisfor an EA. Thefirst year in which thereis a difference among
expendituresfor alternativesisthe base year, or "project year 1" of theanalysis. If early product availabil-
ity is an important consideration, discuss this when analyzing nonmonetary benefits, or develop in the
weighting scheme of a cost-benefit ratio.

1.7.1. The economic life of a project or asset is set by the shortest of its physical life, technological
life, or mission life. Physical life of a project is the number of years afacility or piece of equipment
will be available for use before it wears out. Technological lifeisthe period before improved technol-
ogy makes an asset obsolete. Mission life is the time period of program use or operation. For cases
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where the Air Force needs the project for a shorter time period than either the technological or physi-
cal life, mission life becomes the project economic life.

1.7.2. Terminal value, residual value and salvage value are frequently referred to as the estimated
value of existing assets at the end of their economic life. To be precise, these three terms have differ-
ent meanings. Terminal value is the value of an asset at the end of its economic life. Residual value
Is the value of an asset any time before the end of its economic life. Salvage value is the value of an
asset at the end of itsphysical life. In other words, the salvage value is the scrap value of the asset at
the end of its physical life. The appropriate concept to use in a particular EA depends upon the cir-
cumstances of the project, such asthe period of analysis and the economic life of the assets employed.
A straight-line depreciation method is acceptable for estimating terminal, residual or salvage value.
Using such a method is not depreciation in the normal financial sense, but merely using the method
for estimating purposes. EA methodology does not depreciate in the normal financial sense because
we include the acquisition cost of assetsin the period they will be acquired rather than taking a depre-
ciation charge over numerous periods. The only considerationin EAsfor depreciation in the financial
sense is when there are special tax advantages to lessors taking accelerated depreciation (attachment
12).

1.7.3. The economic life of assets can frequently be found in functional area directives for planning,
programming, and budgeting for resources. For example, Air Force A-76 guidance provides esti-
mates of economic livesfor selected assets. The DoD Accounting Handbook also provides estimates
of economic life.

1.7.4. In EAs dternatives often have the same economic lives. Thisis the simplest case since costs
and benefits can be compared for the same time period. If the aternatives do not have equal lives,
there are three approaches for comparing assets of different lives:

+ The terminal value method.
« The common denominator method.
* The uniform annual cost method.

1.7.4.1. The terminal value method sets the period of the analysis to the duration of the alternative
with the shortest economic life. To calculate the present value of each alternative under this
approach, the analyst needs to know the terminal or "salvage" values of the assets for the alterna-
tive with the shortest life and the residual values of the asset(s) for the alternative(s) with longer
economic life (lives). The terminal/residual values of assets are included as benefits (i.e., inflows,
or negative dollar amounts) in the final period cash-flows for each alternative. This step adjusts
the present value of the net cash flow for the disparity between the lives of the alternatives. The
terminal value method is most commonly used in Air Force EAs.

1.7.4.2. The common denominator method assumes the assets associated with each alternative are
replaced in the last year of their lives with identical equipment. Chaining is continued until all
alternatives have assets reaching the last year of their lives during the same year. To illustrate this
approach, suppose an analyst must choose between two machines, A and B. The two machines
are designed differently, but have identical capacity and do exactly the same job. Machine A costs
$10,000 and will last 3 years. It costs $2000 per year to run. Machine B costs $6000, but it will
last only 2 years and cost $3000 per year to run. Because the two machines produce exactly the
same product, the only way to choose between them is on the basis of cost. If the analyst assumes
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that each machine is aways replaced at the end of its life with identical equipment, the undis-
counted cash-flows are:

Costs, Thousands of Dollars

Yril Yr2 Yr3 Yr4 Yr5 Yr6
Chain of Type A
Machines 12 2 2 12 2 2
Chain of TypeB
Machines 9 3 9 3 9 3

Note: By year 6, the second machine under Alternative A wears out, as does the third machine under
Alternative B. At thispoint, the two chainsoverlap. A replacement must be made after year 6 regardless
of theinitial choice of Alternatives A or B. The present value comparison below shows a sequence of
Type A machines to be cheaper (discounted at a 2.4 percent, mid-year rate):

Present Value Cost, Thousands of Dollars

Chain of Type A machines 30.3
Chain of Type B machines 33.8

The analyst can usually handle the problem of differing lives by the common denominator approach.
However, always keep in mind the major assumption being made: that chaining the assets for each alter-
native, until eventually the assets under each alternative must be replaced in the same period, describes a
realistic investment strategy. This approach isnot recommended for use with an asset having a short tech-
nological life (e.g., computer hardware and software).

1.7.4.3. Another method to compare alternatives with unequal livesis the uniform annual cost
(UAC) method. UAC iscalculated by dividing the present value of the costs of an alternative by
the sum of the discount factors for the periods covering the life of each alternative. The following
is an example of two aternatives with different economic lives analyzed using a UAC approach
(discounted at a 2.7 percent, mid-year rate):

Model A Model B
Yr PV factor Cost PV Cost PV
1 .9868 $ 1000 986.8 1800 1776.2
2 .9608 100 96.1 100 96.1
3 .9356 100 93.6 100 93.6
4 9110 100 91.1 100 91.1
5 8870 100 88.7 100 88.7
6 .8637 4.6811 100 86.4
7 .8410 100 84.1
8 .8189 100 81.9
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9 1974 100 79.7
10 1764 100 116
Total 8.8055 1400 1356.2 2700 2555.4

Model A UAC = 1356.2/4.6811 = $289.7
Model B UAC = 2555.4/8.8055 = $290.2

This example shows that the alternative of purchasing Model A has the best UAC. However, this
does not necessarily mean that you should recommend this alternative. Other considerations must
be taken into account, such as whether future price increases may favor the alternative with the
longer economic life; whether major technological advancement in the near future would favor the
alternative with the shorter economic life; and whether program requirements are likely to change
in the near future, in which case the alternative with the shorter economic life would be favored.

1.8. Sensitivity Analysis. Sensitivity analysis identifies key assumptions and variables within an EA and
determines how changes affect the ranking of alternatives. Itsvalue liesin the additional information and
understanding it brings to bear on the decision. For decision makers facing an investment decision, sen-
sitivity analysisis atool for determining how changes in costs or benefits (e.g., due to forecast errors)
affect the EA’s recommendation.

1.8.1. Sensitivity refers to the relative magnitude of the change in the results of an EA based on
changes of one or more of the input variables. A decision is insensitive to uncertainties regarding a
variable if you can change that variable over a wide range without affecting the ranking of alterna-
tives. A sensitivity analysis demonstrates the stability (or instability) of the recommendation.

1.8.2. A magjor limitation of sensitivity analysisis that it only analyzes the assumptions, alternatives,
or variables you have considered. This limitation emphasizes that critical thinking and dialog with
expertsis crucial to preparing aquality EA.

1.8.3. A primary reason for undertaking a sensitivity analysis on cost or benefit estimates is to deal
with the uncertainty related to their derivation. The definition of uncertainty used here includes both
risky and problematic situations. In arisky situation, the analyst knows the probability distribution
relating alternative outcomes (i.e., all possible outcomes along with the probability of occurrence of
each outcome are known). In an uncertain situation, the probability distribution cannot be deter-
mined. When anyone tries to estimate costs or predict future occurrences over along time, variations
are bound to occur between the estimated and the actual occurrences. Some variations in estimates
can be described statistically, others cannot. For instance, consider the case of alife-cycle cost analy-
sis of operating avehicle fleet. Regardless of the estimating technique employed, any forecast of fuel
costs will be subject to estimating error for fuel usage rates and uncertainty asto fuel prices. The Air
Force Risk Methodology Handbook, available from SAF/FMCE, has a more thorough discussion of
risk and uncertainty.

1.8.4. Conduct sensitivity analysis on:

e Variables, parameters, or assumptions that are both major cost drivers and sources of uncer-
tainty.

e The discount rate (see paragraph 1.6.1).

Determine major cost drivers by calculating the percentage of total cost accounted for by each cost
element. Use discounted costs. After determining the percentages of, for example, research and
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development, investment, and recurring costs to the total for each alternative, then examine the major
contributing variables in each of these areas.

1.9. Documentation Requirements. EAs must be thoroughly documented. Consult AFI 65-501, para-
graph 1.7. To facilitate documentation, attachment 8 contains suggested formats. Y ou may modify these
formats to fit circumstances unique to a particular analysis. We strongly recommend that you submit a
Format A for each feasible, costed alternative. We aso strongly recommend submitting one Format A-1
showing the differential cost between the recommended alternative and the status quo or upgraded base-
line dternative. The Format A-1 in attachment 8 only shows recurring costs. However, if a proposal
requires periodic investment costs, you may modify the format to include such periodic costs. Formats B,
C and C-1 may be used at the discretion of the analyst. We also recommend Format D, showing the final

ranking of alternatives.
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Chapter 2
PROGRAM EVALUATION

2.1. Actual Performance Versus Stated Programs. AFI 65-501, paragraph 2.12, defines program eval -
uation (PE), and requirements and responsibilities for PE.

2.2. General Program Evaluation Procedures. When preparing a PE:
2.2.1. Set reference points (baselines, milestones, and goals) for the analysis as soon as possible.

2.2.2. Determine if an EA supporting previous decisions is available. Previous EAs may help start
the process of analyzing the program or operation’s goals, assumptions, alternatives, costs and bene-
fits, outputs, or effectiveness. However, avoid excessive reliance on a previous EA when the situation
or contributing variables have changed.

2.2.3. ldentify performance measures from the program or operation. It may be helpful to compare
performance measures with related on-going programs.

2.2.4. Performance measures are inherently quantitative. 1f adequate data does not exist for measur-
ing performance, work with experts to determine adequate measures and begin accumulating such
data. The data must be auditable and reflect significant organizational missions and functions, satis-
faction of customer needs, timely accomplishment of processes, relevant environmental impacts, or
resources consumed or required. A good source of information to compare the operation, manage-
ment and productivity of activitiesis unit cost resourcing (UCR) data, which are based on output mea-
sures and often require little modification for use in program evaluation.

2.2.5. ldentify and discussimportant non-quantifiable benefits, e.g., improvementsin process quality,
mission fulfillment, health, safety, morale or security factors.

2.2.6. Whenever trends are significantly different from previous estimates, examine specific reasons
for the variance.

2.3. Methodology. The following step-by-step procedure can be used to facilitate output measurement
problems.

2.3.1. Step | - Identify All Relevant Outputs. (Outputs may have already been identified by previ-
0us unit cost resourcing criteria.) Government programs/projects have at least one and often two or
more objectives. These objectives may be prescribed by law, established by policy or may be based
on historical practice. There should be a causative relationship between activity, as measured by the
output indicator, and the resources consumed (costs). A restatement of resources consumed is not a
good way to measure output. For example, a statement of the man-hoursrequired to do ajob issimply
another way of accounting for resources consumed and tells little about what is accomplished. The
difference between costs of competing alternatives, i.e., differential costs or costs savings, is not an
"output” for purposes of program evaluation.

2.3.2. Step |l - Establish Data Sour ces. Avoid generating unnecessary work by determining if ade-
guate information is already available in some form (e.g., unit cost resourcing data or Defense Busi-
ness Operations Fund data). Consider sources such as: established reports, opinions and judgments
of experts, observations and tabulations of steps in work process, outside organizations and informa-
tion centers.



1JULY 1995 17

2.3.3. Step 111 - Collect, Summarize, Evaluate, Validate and Display or Present Output Data.
Select a technique for summarizing the data in a tabular, graphic or other format as appropriate. Use
your own discretion in deciding the method employed and techniques.

2.3.4. Step 1V - Compare Output Data With Resour ces Consumed. In the analysis, identify the
output and costs associated with a particular alternative or activity. If practicable, construct graphic
relationships of output to cost to observe trends developing or to detect evidence of possible substan-
dard performance. When output data are not quantifiable, the analysisismore difficult. Insuch cases,
identify project outputs in precise terms and compare the outputs to the required resources so that the
decision maker can determine the most reasonable course of action.
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Chapter 3
SPECIAL ANALYSES

3.1. Lease-Purchase Decisions. The cost to the Treasury of special tax benefits, if any, associated with a
lease should be added to the cost of the lease. Examples of such tax benefits might include:

* Highly accelerated depreciation allowances.
« Tax-free financing.

Consider current tax laws applicable to a lessor to determine whether or not an adjustment is appropriate
in a particular EA. Since tax laws change, consult legal and contracting staff. If it is determined that a
particular leased asset enables a lessor to take advantage of accelerated deprecation tax benefits, increas
the contract bid to offset these losses to the Treasury. In most accelerated depreciation schedules, the
amount of the special tax advantage is only the portion of the total allowance for depreciation which is in
excess of "normal" economic depreciation, with the latter estimated as an annual amount equaling acqui-
sition price divided by economic life, for each year of an asset's economic life. Attachment 11 contains
additional information on lease-purchase procedures. Attachment 12 discusses analysis of special tax
advantages in lease-purchase analysis.

NOTE:
Do not consider special tax benefits when analyzing energy projects.

3.2. Commercial Activities (A-76) Cost Comparisons. These cost comparisons are conducted in
accordance with OMB Circular (OMBC) A-7Berformance of Commercial Activities. Air Force imple-
menting guidance, AFI 38-203 and AFMAN 38-209 require:

* An informal cost-benefit analysis for all cost comparisons to determine if providing government
property to a contractor is in the best interest of the government. Attachment 13 provides guid-
ance on this analysis.

* For large cost comparisons (with greater than or equal to 75 full-time equivalents involved in the
activity prior to undergoing cost comparison), an analysis of the impact of the cost comparison on
the local economy. Attachment 14 provides guidance on this analysis.

3.3. Major Weapon System Warranty Cost-Benefit Analysis. AFMAN 64-110, Manual for Weapon

System Warranties, governs Air Force policy on major weapon warranties. AFI 65-501 provides instruc-
tion on doing cost-benefit analysis on warranties. A certificate of satisfactory warranty cost-benefit anal-
ysis is at attachment 15. Attachment 16 is a request for waiver of warranty cost-benefit analysis.

3.4. Economic Analyses (EA) of Overseas Activities. An EA should provide an accurate estimate of

the life cycle cost (LCC) of each alternative under consideration, expressed in present value terms and
denominated in US dollars. When an activity involves settlements in foreign currency or settlements
indexed to foreign economic indicators, express these settlements in US dollars. There are generally two
types of foreign currency settlements; transactions in:

+ Convertible currencies.
+ Nonconvertible currencies.
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The exchange rates between the US dollar and convertible currencies vary with market conditions, while
the exchange rates between the dollar and nonconvertible currencies are administratively established.
Generally countries with US bases have convertible currencies.

* For convertible currencies, see attachment 17 for more information on conversions.
* For non-convertible currencies, use official exchange rates.

3.5. Marginal Analysis. Marginal analysis assists a decision-maker to allocate limited resources
between competing projects. A decision-maker may posses economic analyses or other documents th
can partially aid in solving this allocation problem. However, a financial analyst may need to further
examine the data in these documents to provide a more insightful comparison between projects for th
decision-maker. If a financial analyst only provides cost-benefit ratios for a decision-maker to select
alternatives, he or she may ignore the total life cycle cost to the Air Force. Conversely, relying solely on
total costs to pick solutions ignores the benefits accrued from each alternative. These particular analytice
tools provide methods to compare alternatives within a single project. A decision-maker may require
more information to select the proper alternatives for individual projects given many competing projects
and a limited budget.

3.5.1. Marginal analysis attempts to bridge this gap. This type of analysis compares the marginal or
incremental cost and benefits derived from one alternative to the next most expensive alternative
within a project. This method allows the decision-maker to compare alternatives on several projects
on a common footing, cost and benefits. The analysis provides a decision-maker with information to
evaluate how much more the next alternative will cost and what future benefits it provides. The deci-
sion-maker can compare how much an alternative of one project compares to another alternative o
another project. This type of analysis is extremely useful for making comparisons between projects.

3.5.2. An example of marginal analysis is at attachment 18.

3.6. Preliminary EAs. AFI 65-501, paragraph 2.2.5, gives instructions on preliminary EAs for engineer-
ing projects. A format for preliminary EAs is at attachmen8.X9.Military Construction (MILCON)
Design Phase EAs. By a tri-service agreement, EAs for the design phase of MILCON follow special
procedures. See attachment 20.

3.7. Internal Rate of Ret urn. EAs supporting Productivity Investment Fund (PIF) and Component
Sponsored Investment Program (CSIP) projects require an internal rate of return (IRR) calculation. Con:-
sult attachment 21 for IRR procedures.

3.8. Business Process | mprovement and Functional Economic Analysis. Functional Economic
Analysis (FEA) is a special type of EA supporting business process improvement (BPI) analysis (also
called business reengineering or functional process improvement). FEAs follow special procedures anc
often support acquisition of automated information systems. BPI analysis attempts to simplify the busi-
ness process before it is computerized. The goals of BPI are to increase effectiveness, reduce costs a
streamline organization. Technology is applied only after the optimal business process is defined anc
implementation has begun. Attachment 22 contains additional information on BPI and FEAs.
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Chapter 4
ECONOMIC IMPACT

4.1. Basic Concepts. This chapter specifies procedures and provides a format for calculating economic
impact (El). The El consists of unclassified information describing the economic effect of an installation/
activity in its Economic Impact Region (EIR), the area within a 50-mile radius of an installation or activ-
ity. Estimating EIl of installations is not an Air Force requirement. The principles provided here may
assist analysts if commanders request analysis of economic impact.

4.1.1. An El estimates the number of secondary jobs outside of the installation/activity that are cre-
ated hypothetically from base expendituresin the EIR. This estimate of secondary jobsisabasisfrom
which to begin an assessment of local jobs impacted by realignment and closure actions.

4.1.2. Data Collection. Data collection isthe most difficult and time-consuming task of determining
the El of an installation/activity. If the data collection effort has been well organized, the calculation
of the El will only require asmall share of the total effort. To organize the data collection effort,

« Consolidate El data requirements by the office of primary responsibility (OPR) to avoid mul-
tiple requests to the same source. (See figure 4.1 for a list of data sources.)

» Reconcile any conflicting numbers.

* Annualize all expenditures for construction, contracts, payroll, and other procurements that
are spent over more than one fiscal year. If actual expenditures are not available, distribute
the contract amount for a project or service evenly over the number of years of the contract. If
actual expenditures are available, use only the actual expenditures during the reporting period
in the EI calculation, not the contract value.

Figure4.1. El Data Sources.

Primary Source Variable Secondary Source
Base Financial Services Office O&M Expenditures

Civil Service Payroll AFI 65-503
DFAS-DE/FJ Military Payroll AFI 65-503

Lowry AFB, CO
DSN 926-6059

DoD Military Retired Pay
Office of the Actuary
1600 N. Wilson Blvd.
Arlington, VA 22209
DSN 226-5869/5864
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Primary Source

US Coast Guard
444 S.E. Quincy St.
Topeka, KS 66683-3591
(913) 295-2538

Base Contracting

Dept. of Education

400 Maryland Ave., N.E.

Washington DC 20002
(202) 732-5138

OCHAMPUS/IS
Aurora, CO 88045
(303) 361-8627/3111

Retail Facility
(Activity Manager)

NAF Financial Management

Variable
Retired Pay (USCG)

O&M Construction
Procurement Contracts

Number of Contractor
Civilians (FTES)

NAF Construction

MFH Construction

Education Impact

Aid Funds

CHAMPUS Funds

BX Payrolls

Local BX, Commissary

Procurement

NAF Payrolls

Secondary Source

Contact OPR requir-
ing
the contract

Base Civil Engi-
neers,
NAFFMO

Base Civil Engi-
neers

Loca School Dis
trict
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Primary Source
Base Education

Corps of Engineers

Billeting
(MWRYS)

Base Personnel
(MPF)

Unit Administration

Tenant Accounting

Training Institution

Variable
Tuition Assistance

1JULY 1995

Secondary Source

Large MILCON Base Civil Engineer
Expenditures

Specia Project Project Managers
Expenditures at base or command

level

Off-Base TDY Nights

Number of AF Personnel,

Military and Civilian

Residence of Military Personnel

Number of ANG/AFRES

Tenant Payrolls AFI 65-503

Trainee Payrolls AFI 65-503

4.1.2.1. TheEl calculation should be limited to payroll and procurement expendituresin the local
EIR. When calculating the El in the EIR, include expenditures to contractors outside the EIR only
if the contract involves the use of locally supplied goods and services, and labor performed in the

EIR.

4.1.2.2. In cases where accurate data for projects and activities are not available, approximations
or expert judgment may be used. Based on historical experience, knowledgeable estimates by the
analyst or an office specialist may be used.

4.2. Personnel. Table 4.1 displays aformat for listing personnel by resident location. Personnel listed in
this section should include all personnel employed by the installation/activity, regardless of where their
servicing personnel or payroll office islocated. Military retirees, dependents, and traditional guardsmen/
reserve personnel who are aso civilian employees should be counted in each category, as applicable.

4.2.1. For military personnel, indicate the number of active duty personnel assigned by type (perma-
nent-party and trainee/cadet) residing on and off the installation. Show non-extended active duty
guardsmen/reserve personnel separately.

4.2.2. For civilians, report the number of personnel by category: general schedule, federal wage
board, and other groupings. Break down NAF, contract civilian, and private business categories as
illustrated in table 4.1. Report the number of full-time equivalent (FTE) contract civilians assigned if
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applicable. The number of FTEsisin essence ameasure of the contractor’s workforce somewhat anal-
ogousto FTEsdefined in A-76 Commercia Activities. The number of FTEs should be available from
the contracting office. The information may also be obtained from the functional organization requir-
ing the contract. Lastly, if this datais not readily available, an approximation can be determined by
dividing the total labor cost by cost per manyear or total labor hours divided by hours per manyear.

4.3. Payroll. Table4.2 includesthe summary of gross payroll. Payroll isdefined as grossincome includ-
ing basic pay, benefits, and allowances. Do not include in payroll the retirement funds accrued and
employer contributions that are not immediately available to the employee. All datarequests for civilian
and military appropriated fund payroll should request net pay (i.e., after taxes, employer contributions,
etc.).

4.3.1. Military pay is the gross income (including flight pay, etc.) actually paid to the member. It
does not include retirement accrual or social security contributions made by the US Government.

4.3.2. In table 4.2, appropriated fund civilians are reported by General Schedule (GS), Wage Board
(WB), and other. Report payroll for civilian NAF/BX and employees of private sector businesses
located on base. Under certain circumstances, report payroll of contract civilians not elsewhere
included (n.e.i.).

4.3.2.1. To avoid double counting, care must be exercised in reporting payroll in the contract
civilians, n.e.i., category. If the payroll of contract civiliansis part of a contract amount reported
under contacts and procurement category of table 4.3, do not enter the payroll amount in this sec-
tion. Also, do not breakout civilian payroll from contracts to enter in the civilian, n.e.i., category.
The labor component of contracts is estimated later in the El calculation.

4.3.2.2. If the contract civilian payroll is not included in contract amounts in table 4.3, enter the
payroll amount as contract civilian, n.e.i.

4.3.3. For trainees and cadets, payrolls should be obtained from the training institutions. The head
count and composite rate method is a second source for trainee payroll data. Records of payrolls for
ANG/Reservists are kept by the budget officer at the local unit office. Include the payrolls for
non-extended active duty guardsmen and reserves within the EIR.

4.3.4. Civil Service payrolls can be requested directly from the accounts control office or, if neces-
sary, estimated by multiplying the number of civilian employees, GS and WB, by the appropriate
civilian standard composite pay rate by command from AFl 65-503. The composite pay rate must by
multiplied by 0.893 to calculate payroll net of retirement accrual and other employer sponsored con-
tributions.

4.3.5. NAF payroll data are available from the base NAF Financial Management Branch (NAFFMB).
Employees of retail facilities on the installation are paid directly by the proprietors. The manager of
the specific activity should be contacted directly for payroll information. Similarly, payroll figures
for base exchange employees can be obtained from the base exchange manager. Do not include in
payrolls the retirement funds accrued and employer contributions that are not immediately available
to the employee.

4.4. Local Contracts. Contracts for supplies and services are major contributorsto an EI. A local con-
tract is an expenditure of funds for labor and supplies provided from within the EIR by contractors. The
place of performance determines a local or non-local contractor. The nature of the impact on the local
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economy depends largely on the type of contract. Construction expenditures and contracts for services
have alarger labor component and thus a greater direct local revenue impact than expenditures for sup-
plies and materials, in which much of the revenues are quickly passed out of the areathrough local whole-
salers. Contract expenditures should be broken down in considerable detail to accurately estimate local
impact.

4.4.1. A summary of construction, contracts, and other procurementsis provided in table 4.3.

* NAF construction expenditures are for the construction and maintenance of NAF facilities,
and are funded from the proceeds of NAF activities.

« Military family housing (MFH) construction usually includes projects to build, repair, reno-
vate, or upgrade on-base family housing.

» Operations and maintenance (O&M) should include only those costs associated with contract
construction (i.e., minor construction, architectural and design fees, and real property mainte-
nance contracts).

e Other construction should include those projects which do not clearly fit into one of the previ-
ous construction categories.

4.4.2. Contract expenditures other than construction reported in table 4.3 should be divided into ser-

vice and nonservice categories, an important distinction since service industries tend to have a greater
local EI than do industries involving the purchases of supplies and equipment. The service and non-

service procurements reported in table 4.3 are used in the "Direct Payroll Impact and Direct Materials

and Supplies"” calculations.

4.4.3. Local purchases of goods and services by the commissary/ base exchange have a direct eco-
nomic impact on the EIR. Normally, firms within the EIR supply local products and act as distribu-
tors to the commissary/base exchange for goods produced outside the region. Alternatively, non-local
firms may subcontract with the commissary for local goods provided by a local distributor. These
arrangements usually involve payments to local firms.

4.4.4. CHAMPUS allows military retirees and dependents of active-duty and retired personnel to use
civilian medical care when required services are not available from military facilities, or when travel
to the nearest medical facility places undue hardship on the patient. CHAMPUS expenditures corre-
spond to a 40-mile radius around the hospital, and not necessarily to the boundaries of the EIR.
Include only active duty dependent CHAMPUS cost in the economic impact calculation. An alloca-
tion should be used if there is more than one military installation in the area (e.g., based on Air Force
active-duty strength).

4.4.5. Local school districts receive education impact aid funds (Public Law 81-84) as reimbursement
for educating base federal employee's dependents living on or off the federal installations. Contact the
U.S. Department of Education for this information (see figure 4.1 for address). An allocation should
be used if there is more than one military installation in the EIR (e.g., based on military and civilian
personnel assigned to the installation). Tuition assistance data can be obtained from the base educa-
tion office.

4.4.6. Military and civilian personnel on temporary duty (TDY) are often assigned to civilian quarters
off base. Temporary billeting in local motels and meals purchased from local restaurants may amount
to a substantial impact on the local economy, especially for areas with a high volume of military and
civilian visitor traffic. Off-base TDY expenditures are estimated by multiplying the number of
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off-base TDY nights (overnight stays for which on-base quarters were not available) timesthe average
per dieminthelocal area. The number of off-base TDY nights should be available from the billeting
office.

4.4.7. The person responsible for accurately estimating construction expenditures must be able to
obtain consistent information from a variety of sources. While there are no standardized reporting
documents, there are three common sources for construction expenditures:

* The local contract office (contracting officer) should have information on NAF, O&M con-
struction, Military Family Housing (MFH), and Military Construction Program (MCP)
projects.

* The local Corps of Engineers Office accounts for many construction projects within its juris-
diction.

* Your local civil engineer will have a project number and description for all new construction.
Many engineers produce a contract status or management report. This report will typically
include the dollar amount, percentage completed, contractor name, and date of the contrac
award.

4.4.8. Procurements are monitored through the contracting office. Distinguishing service contracts
from the overall number of contracts is sometimes troublesome. There are a variety of approaches fo
obtaining the number and value of service contracts.

 The number may be available from the contracting office. Service contracts can be identified
either by in-house programming codes or by cross-referencing existing contracts with a list of
DoD service contract titles, as summarized in DoDM 4105.61M.

* The analyst can use whatever breakdown of procurements is available from a routinely pre-
pared report and, referring to the list of service contracts from DoDM 4100-33, identify ser-
vice contracts from the available groupings.

 When services cannot be systematically distinguished from other procurements, the analyst
may rely on contracting office estimates.

4.4.9. If contracts for the operation of the installation/activity cannot be broken down by type, as
shown in table 4.3, the analyst may choose to report only the total for each category.

4.5. Economic Impact Region. A local El is limited to a geographic area. Equipment purchases made

from another region or state, for instance, are not considered part of the of the local impact. The EIR
should consist of those counties within a 50-mile radius of the installation/activity. In some cases natural
barriers or other factors may result in a smaller EIR than represented by the counties within the 50-mile

radius.
Table4.1. Summary of Personnel By Classification and Housing L ocation.
-- As of 30 September 19XX --
Living Living
Classification On Base Off Base Total

APPROPRIATED FUND MILITARY
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-- As of 30 September 19XX --

Living Living
Classification On Base Off Base Total
Active-Duty 2,800 3,400 6,200
ANG/Reserve 2 15 17
Trainees/Cadets 76 0 76
Non-extended Active Duty Guardsmen/Reserve 0 141 141
TOTAL 2,878 3,556 6,434
ACTIVEDUTY MILITARY DEPENDENTS 4,200 5,600 9,800
APPROPRIATED FUND CIVILIAN
General Schedule 532
Federal Wage Board 373
Other 268
TOTAL 1,173
NONAPPROPRIATED FUND, CONTRACT
CIVILIAN,
AND PRIVATE BUSINESS
Civilian NAF 370
Civilian BX 440
Contract Civilians, n.e.i.* 25
Private Businesses on-base by type:
Branch Banks/Credit Union 35
Other Civilians, n.e.i* 20

*Not elsewhere included.

Table4.2. Summary of Annual Gross Payroll by Classification and Housing L ocation.

Fiscal Year 19XX
LivingOnBase Living On Base Total

Classification (€] % %
APPROPRIATED FUND MILITARY
Active Duty $52,000,000 $113,500,000 $165,500,000
ANG/Reserve 56,490 470,364 526,854
Trainees/Cadets 1,500,000 0 1,500,000
Non-extended Active Duty 0 1,240,000 1,240,000

Guardsmen/Reserve
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Classification
TOTAL

APPROPRIATED FUND CIVILIAN
General Schedule
Federal Wage Board
Other
TOTAL

Fiscal Year 19XX
Living On Base

(%)
$53,556,490

NONAPPROPRIATED FUND, CON-

TRACT CIVILIAN,
AND PRIVATE BUSINESS
Civilian NAF
Civilian BX
Contract Civilians, n.e.i.*
Private Businesses on-base by type:
Branch Banks/Credit Union
Other Civilians, n.e.i*
TOTAL
*Not elsewhere included.

Living On Base

Total

$115,210,364 $168,766,854

16,162,000
33,900,000

500,000
50,562,000

$4,500,000
6,700,000
0

640,000
100,000

$11,940,000

27

Table4.3. Summary of Construction, Contracts, and Expendituresfor Materials, Equipment, and

Supplies.l

CONSTRUCTION
Military Construction Program
Nonappropriated Fund
Military Family Housing
O&M
Other
TOTAL CONSTRUCTION

-- Fiscal Year 19XX --

Actud
Annud
Expenditure

$20,127,411
149,756
977,626
4,000,000
98,300
$25,353,093
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CONTRACTS AND PROCUREMENT: SERVICES, MATERIALS, EQUIPMENT,
AND SUPPLIES

Services Contracts2 $67,310,536
Other Services, n.e.i.3 0
Total Services $67,310,536

Commissary, Base Exchange, Health, Education and TDY

Expenditures

Commissary $7,000,000

Base Exchange 5,000,000

Health (CHAMPUS, Government Cost Only) 12,000,000

Education (Impact Aid and Tuition Assistance) 3,500,000

TDY 4,000,000

Other Materia's, Equipment and Supplies Procurement,

n.ei.3 $25,000,000

TOTAL EXPENDITURES 149,163,629
NOTES:

1. Does not include contracts for services supplied to other Air Force installations.
2. Includes only contractsin EIR or contracts requiring the use of locally supplied goods and services.
3. Not elsewhere included.
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Chapter 5
ANNUAL ECONOMIC ANALYSISREPORT

5.1. Annual Economic Analysis Report (RCS: HAF-FM C [A] 9501):

5.1.1. Each MAJCOM, DRU, FOA, and similar Air Force organization will prepare and forward a
copy of an annual report concerning their economic analysis program to SAF/FMCE. Thisreport will
provide information on the number, type, revisions, and other information concerning their economic
analyses. Organizationswill forward their report to SAF/FMCE NLT 1 December and cover the pre-
vious fiscal year. See attachment 23 for format.

ROBERT F. HALE
The Assistant Secretary of the Air Force for Financial
Management and Comptroller
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Attachment 1
GLOSSARY OF TERMS

Terms

Alternativ— An approach or program that is another possible way of fulfilling an objective, mission, or
requirement. The status quo, or an upgrade to the status quo, is usually an alternative to a proposed course
of action.

Benefits—ODbjective measures of an alternative’s value to the United States. When a dollar value cannot
be placed on comparable program or project benefits, other objective measures may be available and
useful for comparing alternatives. Monetary benefits are receipts of the United Statesdue, e.g., to sale of
physical assets, or reductions in costs of other programs due to the action of the program under analysis.

Benefits Analysis—Analysisto identify, measure and evaluate the benefits for each proposed alternative.

Commercial or Industrial Activities— Activities that provide products or services obtainable (or
obtained) from acommercial source. Commercial activities are operated by Air Force military or civilian
personnel, or by contractor personnel.

Constant Dollar Value or Costs or Benefits— alue, cost, or benefits measured based on constant
purchasing power of the dollar. That is, constant dollar analyses are done from the perspective of a
constant general price level, though relative prices may vary.

Constraints—Limitations of any kind to be considered in planning, programming, scheduling,
implementing or evaluating programs.

Cost-Benefit Analysis or Cost-Effectiveness AnalysisSee Economic Analysis.

Cost-Effective Alternative—That alternative, which, when compared to all other alternatives: a)
Maximizes benefits when costs for each aternative are equal, or b) Minimizes costs when benefits are
equal for each aternative.

Current Dollar Value or Costs or Benefits—Value, cost, or benefit measures which include estimates
of all expected future price changes. In current dollar analyses prices, costs, and other
dollar-denominated measures are increased based both on anticipated year-to-year changes in the genera
price level and on anticipated changesin relative prices.

Discount Rate—T he parameter used to tranglate future costs or benefitsinto present worth (see"Present
Vaue' below). It isameasure of the time value of money.

Discounting—The process of using the discount rate to determine the present value of costs and benefits.
(Elements of cost and benefit streams are multiplied by their corresponding discount factors to yield
discounted costs and benefits.)

Economic Analysis—A systematic approach to the problem of choosing how to use scarce resources. It
reveals the present value of the monetary costs and benefits associated with all alternatives under
consideration, and provides as accurate and complete a picture as possible of nonmonetary costs and
benefits.

Economic Life—The period of time over which the benefits to be gained from a project may reasonably
be expected to accrue to the DOD. It isthe shortest of physical, technological or mission life.
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Effectiveness—Ability of a project to meet objectives.

Efficiency—The amount of output per unit of input. Alternatively, it is the quality whereby one
aternative uses less input per unit of output than other alternatives.

Expected Annual Cost— he expected annual dollar value of resources, goods, and services required to
establish and carry out a program or project.

Feasibility Study—A study of the applicability or practicability of a proposed action or plan.

Historical Cost—The cost of any item, based on actual dollar (or equivalent) outlay, ascertained after the
fact.

Imputed Value—The value assigned to actions or transactions that are not explicitly priced (e.g.,
transfers of assets between government programs). Estimates of the dollar value of imputed costs can be
obtained from estimating the undepreciated (i.e., remaining) value of assets, if those assets have an
alternate use.

Induced Costs— hose costs that execution of a given project or program aternative impose on another
Air force or government program. For example, if aproposal to move an activity into facilities currently
occupied by a second activity causes expenditures by the second activity for real property acquisition or
improvement, then those expenditures are induced costs that should be taken into account in the decision
to move thefirst activity.

Investment Costs— hose program costs required beyond the devel opment phase to introduce into
operational use a new capability; to procure initial, additional, or replacement equipment for operational
forces; or to provide for major modifications of an existing capability. They exclude research,
development, test and evaluation, military personnel, and operation and maintenance appropriation costs.

Life-Cycle Cost—The total cost to the government for a system over its full life, including the cost of
development, procurement, operation, support, and disposal.

Mission Life—Thetime period of program use or operation.

Objective Statement—A statement of what is ultimately to be accomplished. In economic analysis
objectives are stated such that there is no bias toward a particular aternative.

Opportunity Cost—The cost of aresource, measured in terms of its value in the highest aternate use.
Output— Goods and services produced or mission accomplished.

Physical Life—The estimated time that a machine, piece of equipment, or building can be used in the
function for which it was procured or constructed. Aninitial estimate of physical life may require
adjustment if significant alterations or conversions are subsequently proposed or effected.

Present Value—T he net value of a flow of funds, expressed as a single sum of dollars; effectively, the
sum of money equivalent to all current and future flows. Calculated by multiplying the net cost figure for
each year by the corresponding discount factor, and summing the results.

Program Evaluation—Analysis of ongoing actionsto determine how well the stated objectives are being
accomplished. Program evaluation studies entail a comparison of actual with intended performance.

Real Property—Land, buildings, structures, utility systems, improvements, and appurtenances thereto.
Includes equipment attached to and made part of buildings and structures (such as heating systems) but
not movable equipment (such as plant equipment).
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Recurring Costs—Expenses for personnel, material consumed in use, overhead support services, and
other itemsincurred on arepeating basis.

Residual Value—The expected value of an asset at any point in time before the end of its economic life.

Risk—The likelihood that some assumption or estimate is wrong. Sometimes used synonymously with
"uncertainty,” though uncertainty can be described by a probability distribution.

Sensitivity Analysis—Examination of the effects obtained by changing the direction and magnitude of
assumptions embodied in an analysis or key variables or factorsin an analysis.

Sunk Cost—The sum of past expenditures or irrevocably committed funds related to a project. Such
costs are generally not relevant to decision making as they reflect previous rather than present choices.

Technological Life—The estimated number of years before technology will make the existing or
proposed equipment or facilities obsolete.

Terminal Value—The expected value of assets at the end of their economic life.

Uniform Annual Cost—The average cost per year for agiven alternative. Itiscalculated by dividing the
total net present cost (for the full-time life cycle) by the sum of the discount factors of the yearsin which
benefits accrue (economic life).
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Attachment 2

REQUEST FOR WAIVER FROM AN ECONOMIC ANALYSIS
An economic analysis was not prepared for this project for the following reasons:

a. Project cost or benefits to be derived do not warrant the level of effort required to prepare afull
and complete analysis. The factors supporting this decision are attached.

b. Thereisonly one method possible to accomplish the objective. Documentation of this condition
is attached.

c. The project and the method to accomplish it was directed by as shown in the attached
documentation.

d. Project results from specially directed legislation which directs the method of accomplishment,
as documented in the attachment.

e. The project corrects problems or violationsinvolving health, safety, fire protection, pollution, or
security which are serious, urgent and hazardous.

f. Other (List specific reasons why analysis was not prepared).

Coordination at base/installation level:
Base Level Financial Analysis. (Signature)
(Name/Office Symbol/DSN/Date)

Concurrence by Base Functional Office: (Signature)
(Name/Office Symbol/DSN/Date)

Concurrence by other Base Level Office: (Signature)
(AsApplicable) (Name/Office Symbol/DSN/Date)
Concurrence by Base Level FM: (Signature)

(Name/Office Symbol/DSN/Date)

Coordination at MAJCOM Levels;
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MAJCOM Financia Analysis Office:

MAJCOM Functional Office

Other MAJCOM Office
(AsApplicable)

1JULY 1995
(Signature)
(Name/Office Symbol/DSN/Date)

(Signature)
(Name/Office Symbol/DSN/Date)

(Signature)
(Name/Office Symbol/DSN/Date)
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Attachment 3

EXECUTIVE SUMMARY FORMAT
Installation: e.g., Blue AFB, State (For Overseas: Country)

Project Title (if applicable, include project number)

Scope of Project: (quantify to extent possible)

Alternatives Considered: (briefly describe; for any dismissed asinfeasible, briefly explain)

Discounted Life Cycle Costs of the Alternatives: (state discount rate used and whether constant or inflated
dollars were used, for constant dollars, show year, e.g., constant 96$)

Cost-Benefit Ratios (CBR): (if benefits were quantified, show CBR for each aternative)

Discussion of Benefits and Recommendation: (discuss benefits and costs of each alternative and reasons
for recommended alternative)
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Attachment 4

CERTIFICATE OF SATISFACTORY ECONOMIC ANALYSIS
Installation/MAJCOM:
Project Title:

An economic analysis has been prepared for this project. The following alternatives have been consid-
ered:

a
b.

C.

Summary of analysis results:

Certification: Thiseconomic analysisfollowstheinstructionsin AFI 65-501, Economic Analysis, and the
procedures in AFMAN 65-506,. Significant changesto project scope, major assumptions, or estimated
costs will invalidate this certificate and require revision of this analysis.

Coordination at base/installation levdl:

Base Level Financial Analysis: (Signature)
(Name/Office Symbol/DSN/Date)

Concurrence by Base Functional Office: (Signature)
(Name/Office Symbol/DSN/Date)

Concurrence by other Base Level Office: (Signature)
(AsApplicable) (Name/Office Symbol/DSN/Date)
Certification by Base Level FM: (Signature)

(Name/Office Symbol/DSN/Date)
Coordination at MAJCOM Level:

MAJCOM Financia Analysis Office: (Signature)
(Name/Office Symbol/DSN/Date)

MAJCOM Functional Office: (Signature)
(Name/Office Symbol/DSN/Date)
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Other MAJCOM Office:
(AsApplicable)

(Signature)
(Name/Office Symbol/DSN/Date)

37
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Attachment 5
ECONOMIC ANALYSISCERTIFICATION CHECKLIST

This attachment provides a reference and guide for those responsible for review and certification of eco-
nomic analyses. All resource requirementsin the Air Force compete for available resources. For priority
ranking of competing requirements, consistency in evaluation and certification is necessary. This certifi-
cation checklist is designed to achieve that purpose.

1. Objective or Problem Statement:

a. Isthe objective clear and specific?

b. Isthe objective realistic?

c. Areany feasible alternative solutions excluded due to a bias in the objective statement?
2. Assumption for Constraint Development:

a. Areal assumptions recognized and identified?

b. Arethe assumptions realistic and properly supported?

c. Are assumptions used when obtainable facts are available?

d. Areassumptions unnecessarily restrictive thereby preventing consideration of feasible alterna-
tives?

e. Do assumptionsinclude economic life and future changes in operations requirements?
3. Alternative I dentification:

a. Areadl feasible alternatives considered?

b. Were dternatives rejected before afull analysis was adequately documented?

c. Arethe aternatives significantly different as opposed to superficial restructuring of asingle
course of action?

d. If adequate, was the status quo used as the baseline for aternative evaluation?

e. Were other government agencies capability to provide a product or service included as an ater-
native?

f. Were contracting alternatives considered?
4. Cost Analysis:
a. Areall government direct and indirect costs included for each alternative?

b. Do investment costs include transportation, installation, support, and training costs incurred
before operational and building occupancy dates, etc.?

c. Arepersonndl costs al inclusive; that is, specific skill levels, fringe benefits, overtime and shift
differentias, etc.? Are personnel costs broken out by rank/grade, number of employeesin each category,
etc?

d. Are future equipment replacement costs included as investments as opposed to operations costs?
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e. Areavailable asset values considered and are such values adequately documented?
f. Are cost collection and aggregation methods correct?
g. Are estimating relationships and procedures identified and properly supported?
h. Are program or project costs expressed in constant dollars?
I. Where inflation or cost escalation is used, have the factors been identified and validated?
j. Are cash flows discounted at the proper discount rate?
k. Are cost and savings schedules realistic?
5. Benefit Analysis:
a. Haveall project results, outputs, benefits, or yields been included?
b. Arethe benefits identified in measurable terms where possible?
c. Are benefit measuring techniques properly defined and supported?

d. Isbenefit priority or ranking criteria clearly stated and used in the evaluation? |s any weighting
scale consistently and reasonably applied?

e. Are negative results or outputs identified and adequately evaluated?
f. Are secondary benefits (not related to the objective) identified?
g. Do the benefits relate to the program and project objective?
h. Areall cost savings represented as a negative cost rather than as a benefit?
I. Arethe benefits suitably tabulated, graphed, etc.?
6. Comparison Selection Evaluation:
a. Were alternative selection criteria applied consistently?
b. Are cost and benefit data suitably displayed to accurately depict relationships?

c. Was acost-benefit ratio calculated in support of the recommendation, and, if so, wasit presented
in the executive summary?

d. Are the alternatives compared to a common baseline (minimum requirements level)?

e. Were alternative comparison techniques suitable for the program project being evaluated; that is,
present value, cost-benefit ratio, discounted payback period, uniform annual cost, etc.?

f. Was a specific course of action recommended?

g. Does analysis data clearly support the recommendation?

h. Are significant differences between the recommended and other alternatives clearly identified?
7. Sendtivity Analysis:

a. Were the effects of possible changes to the objective requirements eval uated?

b. Would the recommended alternative remain the same if key assumptions or criteria were varied
within afeasible range?
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c. Wasthe program project schedule evaluated for both operational and cost impacts (slippages,
advancements)?

8. Executive Summary:

a. Doesthe executive summary adequately state the problem, study objective, and significant crite-
ria, assumptions and constraints?

b. Arethefeasible aternatives clearly identified and differences explained?

c. Istherecommended alternative adequately supported without reference to detail study content?
9. Subordinate Command Certification:

a. Are comptroller program or project OPR certifications attached?

b. Areunresolved analysisissues properly documented by both the Comptroller and project OPR?
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Attachment 6

SAMPLE
NONCONCURRENCE WITH AN ECONOMIC ANALYSIS

Reply to:

Subject: Nonconcurrence with an Economic Analysis (Title or Subject of the Analysis)

To:

1. My staff hasreviewed the subject economic analysis according to the requirements and criteriaof AFI
65-501 and AFMAN 65-506. During that review certain discrepancies were noted which preclude certi-
fying the analysis as a reasonably complete and objective economic justification of the recommended
aternative.

2. Asour staffs have not been able to reconcile these discrepancies, | am required to notify you formally
that we are not ableto certify the economic analysis and to request your personal review of the issues and
guestions involved.

3. Thefollowing comments relate to specific issues that have not been adequately addressed:

(Signed by Certifying Official)
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Attachment 7
ECONOMIC ANALYSISPREPARER’'S GUIDE

In this attachment each of the specific stepsin the economic analysis process is amplified in the form of
guestions and accompanying rationale. This guide may be used to prepare the analysis, as a checklist to
evaluate the completeness of the final product, or by reviewers.

1. Statement of the Problem:

a. Isthe Stated Problem the Real Problem? Ciritical to the successful completion of the economic analysis
isthe identification and clear statement of the right problem. Often symptoms and not the disease are
believed to be the problem. Seeking solutions to the wrong problem, or a poorly stated problem, almost
aways leads to the wrong solution because of missed aternatives, faulty assumptions, etc.

b. Doesthe Analysis Fully Address All Significant Pieces of the Problem? The analyst must fully iden-
tify and consider all facets of the problem. Watch for significant problem components either not identi-
fied or not fully treated in the study. Impacts (both costs and benefits) on tactical units, tenants, and
satellite activities serviced by the installation should be addressed.

2. Assumptions:

a. AreAll Assumptions Identified? Watch for assumptionsthat are not identified since assumptions
imply alimitation or ajudgment. Assessing the impact of limitations and the validity of judgments con-
tained in all assumptionsisnecessary. A common assumption, seldom made explicit, isthat agiven orga-
nization or system operates by itself. Such an assumption can contribute to inadequate consideration of
support provided and complementary outputs produced by related systems. This can lead to improper
measurement of total costs and benefits and erroneous conclusions and recommendations.

b. Arethe Assumptions Unduly Restrictive? Assumptions, when properly used, narrow the scope of
an economic analysis to manageable proportions. However, the assumptions should not unduly restrict
the study by eliminating possible significant alternatives or by narrowing the scope of consideration. This
examination should be made throughout the review of the analysis and not only during the initial review
of the stated assumptions.

c. Do Any of the Mgjor Assumptions Incorrectly Treat Measurable Uncertainties as Facts?

(1) Uncertainty can be defined as the lack of reliable knowledge for assigning values or proba-
bilities to factors influencing decisions. Uncertainties can be quantified or qualified. Examples of
measurable uncertainties are projected workloads, personnel retention rates, equipment usage, and
availability and reliability rates.

(2) The analyst should be alert to major assumptions, either stated or implied, assigning fixed
values to variables subject to uncertainty--the assigned values then being treated in the analysis as
facts. Anexample of thistype of shortcoming is the assumption that a proposed supply or mainte-
nance system will encounter a constant annual workload. Thisworkload would often be based on
the experience of the prior year, with adjustments made for certain variations.

(3) Assessment of uncertainty in workloads and other crucial variables should be examined.
The number of sensitivity analyses required and feasible is a matter of judgment. Limitsto thetime
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and manpower available for a given study exist. Sometimes, an educated guess, considering all the
circumstances, will suffice.

(4) In effect, the preparer must judge when the study includes adequate sensitivity analysesin
light of the time and resources allotted to the study, the magnitude of the proposed investment, and
the likelihood additional analyses would significantly affect the study results.

d. Do Any of the Mgor Assumptions Treat Qualitative Uncertainties As Facts?

(1) Major qualitative uncertainties treated as assumptions also tend to dictate results. The
availability of community services, military standardization policies, and advancesin the
state-of-the-art that lead to new equipment capabilities are examples of qualitative uncertainties.
Other qualitative uncertainties that may be present in analysis, whether presented as such or not, are
ones related to political considerations. Examples are availability of base rights, assurance of over-
sight permission, and the character of future environmental standards.

(2) Treatment of these kinds of uncertaintiesisnot easy. A good analysis will address the
major types of uncertainty directly and try to show how different assumptions have an impact on the
study result. A study of aternative waste disposal systems thus might investigate the effects of
increasingly severe environmental standards and the possible use of improved filtration processes.

(3) One method of coping with qualitative uncertaintiesis to use contingency analysis. This
involvesrepetitive analysis with different qualitative assumptions to determine how changesin these
assumptions change the results of the first analysis. The amount of contingency analysis, like the
amount of sensitivity analysis, that should be undertaken in the end reducesto amatter of judgment.
Remember, however, contingency analysis can entail significantly more work for the analyst.

e. Arethe Mgor Assumptions Reasonable? Mgjor assumptions must be examined to determine if
they are reasonable. Thisiseasier if the analysis documentation explains why each assumption was
made. A useful techniqueisto try to make other plausible major assumptions. If these invalidate the
study results, then the analysisis questionable.

3. AreAll Feasible Alternatives Included?
a. Are Current Capabilities or the "Base Case" Adequately Considered?

(1) Current capabilities must not be omitted from consideration in constructing alternatives
except for clearly stated valid reasons. Valid reasons may include inability of the current system to
accomplish the current or proposed objective. Current capabilities, where proper, also must be con-
sidered as part of a proposed alternative.

(2) If the current systemisto be used in an analysis, it should be used as a base case and should
concentrate on the differences in benefits and costs expected to result from the adoption of one or
more of the proposed aternatives. Thisisproper provided the base case isafeasible alternative; that
IS, capable of attaining the proposed objectives.

b. AreAll Possible Significant Interfaces With Existing Systems or Projects Adequately Considered
in Designing the Alternatives? Proper treatment of alternatives requires careful examination of how the
proposed alternatives affect and are affected by related system or projects. The need for this examination
is crucial in areas such as transportation and management information systems.
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c. Are Combinations of Systemsor Projects Considered Among the Alternatives? Watch for failure
to consider viable alternatives based on mixtures of two or more efforts that combine the best features of
each. For example, in a management information analysis, one alternative might be a manual system.
Another might be a combination of a manual and an automated system.

d. Are There Feasible Alternatives That Have Been Omitted? If any of the answersto the previous
questions on "Alternatives' are negative, it is possible some feasible alternatives were not included.
However, there are practical limits on the time and manpower available for agiven analysis. Therelative
importance of the subject under study will also influence the number of alternatives examined.

4. Cost Analysis:

a. AreCost ModelsIdentified? A cost model isthe basisfor cost estimates by applying cost estimat-
ing relationships and cost factorsto specified physical characteristics. These models may be complex and
computer assisted or may consist of afew relatively simple equations readily computed by hand. The
study should identify and describe all cost models used so that the reviewer or decision maker can deter-
mine the validity of the model used and how the total system cost estimates were derived from the mate-
rial inthe study. If this material does not permit the reviewer to do this, then more information is
required.

b. Arethe Cost Estimates Relevant? Deciding which costs are relevant requires analysis and judg-
ment. Preparing auniversal list of always relevant costsis not possible. Ideally, a study should indicate
why certain costs were considered relevant and why others were omitted. This does not mean that costs
which are asignificant part of thetotal cost should be excluded as "wash" costs. Idedlly all relevant costs
should be included in the analysis provided that the expense of collecting the data is outweighed by the
benefit the data provides.

c. Are Sunk Costs and Inherited Assets Properly Treated?

(1) Inherited assets are those resources such as installations, equipment, and trained personnel
inherited from efforts that are being phased out. The costs pertinent to planning are those yet to be
incurred. Sunk costs are costs already expended. These previously incurred costs are usually
excluded from costs presented in cost-benefit analysis.

(2) Including the costs of inherited assets and other sunk costs |eads to distorted cost estimates
with consequent effect on the conclusions and recommendations. On the other hand, if inherited
assets have aternative uses, any relevant benefits and costs should be included in the analysis.

d. AreDirectly Related Support Costs Included? Cost estimating of systems or organizations should
include the proportionate cost of those other units or elementsrequired in direct support. For example, the
cost estimate of a new hospital must include the costs of the related direct and general support.

e. Are Replacement, Consumption, and Maintenance Costs Included? Cost estimates for major
equipment items should include not only the operational equipment, but costs for those additional items
required for initial stockage and replacement for the life of the system.

f. Are All Training Costs Included? The resource implications of training personnel can be signifi-
cant. Initial training costs represent the resources for training personnel necessary for introduction of the
aternative. Theavailability of fully trained personnel and the number of personnel requiring complete or
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transitional training isthe resource required. Annual training costs represent the resource implications for
training replacements. These replacements are required because of usual attrition.

g. Are Construction Costs Included? The costs for additional installations or facilities are some-
times overlooked, yet these costs can be significant. Costs of facility rehabilitation should also not be
overlooked.

h. Arethe Cost Data Accurate?

(1) Cost datacan be from many different sources and the analyst cannot check all cost datafor
accuracy. However, the analyst should spot check and examine the sources of the data. Cost data
furnished by manufacturers should be viewed critically. These data may be understated particularly
for new or advanced projects. Advanced system costs stated as an exact figure rather than at esti-
mated lower and upper values are particularly suspect.

(2) Great accuracy in cost estimatesis often not feasible. In fact, in dealing with costs of future
acquisition, having a range of possible costs upper and lower valuesis usualy morerealistic than a
single point cost estimate that implies no uncertainties.

i. Are Cost Aspects of All Alternatives Treated Equally? Inconsistency in handling the costs of
competing alternatives prevents an objective evaluation and usually leads to wrong conclusions. How-
ever, using the same cost estimating technique for calculating a cost element is not always possible. The
anayst should make sure the final dollar estimate accurately reflects the actual resource requirements for
the alternative and that differences in estimating do not distort the cost results.

j. Arethe Cost Estimating Relationships Valid?

(1) Cost estimating relationships may be unsophisticated cost factors, simple extrapolation of
recent experience, or complex equationswith many variables. Inall cases, the purpose of acost esti-
mating relationship is to trandate a specification of a physical resourcein to a cost.

(2) Cost estimating relationships should be based on current data, or distorted estimates may
result. For example, the purchase price per pound for engines has increased over the years due to
changesin metal alloy technology; the maintenance cost per flying hour for aircraft has increased
significantly over the past years as more sophisticated aircraft have been introduced in to the force
structure. In other words, taking old cost data and inflating that data to the project year does not
always account for changes due to technology or efficiency.

k. AreCostsin Termsof Present Value? The costs or benefits of proposed alternatives will differ
both in total dollarsand in the percentage distribution of the total over the yearsincluded in the method of
analysis. The present value or discounting technique is the means for equating dollarsin any year to dol-
lars of the present. Using this technique permits greater disclosure of and consistency in, identifying the
resource implications of proposed investments. Present value calculations involve a discount rate or
tables based on such rates.

|. Are Constant Dollars Used? An estimate isin constant dollarsif costs are adjusted so that they
show the level of pricesin relation to the base year. When the historical cost data collected represent
expendituresin different years, all costs must be converted to the base year. If cost sources are stated in
nominal dollars, then the analysis may be done in nominal dollars.

m. Isthe Sensitivity of Cost Assumptions Adequately Examined? In comparing costs of alterna
tives, deciding to what degree the results are sensitive to the cost assumptionsisimportant. For example,
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would 10 years of operations as opposed to 5 make a significant difference in the relative costs of the
aternatives? The study must make clear the sensitivity of the cost estimates to the major cost assump-
tions.

5. Benefits:

a. Arethe Measures of Benefits Identified? The study should clearly identify the standards or mea-
sures used for eval uating the benefits of the system or organization under study. The conclusionsand rec-
ommendations cannot be properly evaluated, particularly when the study is based on equal cost
aternatives, without prior evaluation of the measures of benefits.

b. Do the Benefit Measures Focus Attention on One and Ignore Others? In measuring benefits, one
should be careful not to concentrate on only one or two objectives. This action suggests that other objec-
tives are lessimportant. The resulting conclusions and recommendations, implemented, may cause an
imbalance and reduce the capability to achieve other objectives.

c. Isthe Evaluation of Benefits Based on Straight Extrapolation? Occasionally astudy may evaluate
benefits by straight (linear) extrapolation from the measurement of benefits of asmall units. For example,
a hypothetical study may show that six men can produce ten widgets. An extrapolation stating that 100
widgets can be produced by sixty men may not be justified without supporting evidence. The error in
straight or inferior extrapolation disregards the element of diminishing returns or marginal use.

d. Isthelmpact of Other Operations Ignored? 1n measuring the benefits of a system or organization,
consider the effects of other operations. For example, peak use of power, or vehicles, or people may have
detrimental affects on related projects or activities. The "ripple effect” should be considered.

e. Do the Benefits of Future Systems Take Into Account the Timing of Benefits? The benefits of a
proposed future system often depend on when it will be available for operational use and the total opera-
tional life span (economic life) of the system. In examining the effect of the time dimension on benefits,
pay particular attention to the time between the present and the initial operational availability of the com-
plete system.

f. Hasthe Sengitivity of Benefitsto Changesin Assumptions Been Recognized? The benefits
derived in analysis depend on the assumptions. The analyst should isolate the degree of dependence and
determineif itisacceptable. Generally agood study will show the degree of dependence by variouskinds
of sengitivity or contingency analysis.

g. Are Some Aspects of Output Measurable? The treatment of immeasurabl e aspects of perfor-
mance in the total measurement of benefit should be treated carefully. Measures of benefit obtained by
quantifying study aspects such as morale or leadership can be misleading. At times, the only practical
solution may be a qualitative discussion of these factors.

h. If Quantity Measures of Output Are Unattainable, is Comparison of Quality Feasible? In an eco-
nomic analysis, where projecting output or computing quantifying measuresis difficult, comparing on the
basis of aquality assessment should be investigated. Various pertinent factors can be described and char-
acterized by a"yes-no" or "good-fair-poor.” Saying alternative A is more effective than B for a certain
characteristic may be justified, even if we cannot quantify the difference. If A ismore effective than B,
and A is more effective than C, we have a partial ordering; that is, we cannot distinguish between B and
C, but both are inferior to A.
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I. Arethe Benefit Measures Proper and Inclusive? The measures used to eval uate benefits should be
both proper and inclusive. Failure to use meaningful measures of benefitsis amajor contributing factor
to poor studies. Examining the benefits measures requires analysis and sound judgment.

6. Comparison and Selection. EAsmay contain a number of models linking output and cost through log-
ical interrelationships. For some studies, asingle cost-benefit model may suffice. For others, there might
be abenefit model and a cost-benefit model. The exact nature and number of these modelswill vary with
the problem. The study should provide enough information and explanation for the reviewer to follow the
logic by which the modelsrelate cost and benefit. A benefit model rel ates measures of output to measures
of performance in an operational context. A system and organization model describes the physical
resources required to provide the performance used in the benefit model. A cost model relatesdollar costs
to the physical resources described in the system and organization model. A cost model applies cost esti-
mating relations and factors; for example, the total future cost of acquisition ownership (R & D, initial
investment, annual operating) for various systems. Included in these total costs are the development and
procurement of the preferred items and also such additional costs caused by training of personnel, con-
struction, equi pment maintenance, etc. The cost-benefit model finally relatesthe costs of each alternative
to its benefits under varying assumptions. Depending on the criterion, the model may compare benefits
and costs of alternatives at equal cost, at equal benefits, or at different costs and different benefits.

a. Arethe Models Intuitively Acceptable? Models tend to become mathematical and many are dif-
ficult to understand even in their broad aspects. Y et, overly simplified models tend to become superficial
by limitation in choice of detail and omission of important variables. The objective of agood model isto
be close enough to reality so that the model outputs can be used to predict some of the future within an
acceptable degree of probability.

b. Arethe Criterialdentified? The criteria, or tests of performance, are the base for the conclusions
and recommendations. The criteria should be stated specifically and clearly.

c. Arethe Criteria Consistent With Higher Echelon Objectives? No matter what the concern of a
study, the subject fallsinto alarger framework. Arethe criteriaused in a study consistent with
higher-level objectives? Thisrequires management judgment and the necessity to examine the larger con-
text of the problem. If the study criteria are not consistent with objectives at the higher level, then the
wrong problem may be addressed (suboptimization). An example of incorrectly chosen criteriaisillus-
trated in using mobility asthe sole criterion in the selection among different organizations. A study could
conceivably show that organization A can be more mobile than organization B and C by spending fewer
resources. Y et A may not be the preferred organization because the mobility was achieved by degrading
other factors contributing to the higher objective of efficient control and management.

d. Arethe CriteriaToo General? Very general criteriashould be suspect. For example, astudy may
state the criterion as being "the system with maximum military worth" or the "best system." These gener-
alizations cannot be related to the analysis as can a good criterion such as the minimum cost of maintain-
ing a specified level of transport capability over a specified time span.”

7. Documentation and Data Eva uation:

a. Isthe Analysis Adequately Documented? A key element of orderly analysisis sufficient docu-
mentation of method and sources so that with the same material, areader not familiar with the study could
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arrive at essentially the same result. Without documentation, an analysis appeals for acceptance solely on
faith in the authority of the issuing agency.

b. Arethe Facts Correct? It isusualy not possibleto verify al the facts from a variety of sources
used asa study. Facts on which conclusions and recommendations depend should be specifically evalu-
ated. Source references should be examined critically and documented in the study.

c. Arethe Facts Stated With Proper Qualifications? In addition to checking the validity of the facts,
completeness should also be evaluated. Some material may be correct in isolation but may take on a dif-
ferent meaning when other facts are added. For example, a bulldozer may generaly be able to move "x"
cubic yards of earth per day. However, this rate may not be valid for earth removal in rocky terrain.

d. Arethe Data From Supporting Simulation Models Valid?

(1) Studies sometimes use the results of smulation models asfacts. In evaluating these facts,
one should bear in mind the nature of simulation. Basically, a simulation involves an abstraction
from thereal world. Models are structured according to mechanistic rules or judgments or both and
these are made by persons. These rules and judgments are based on assumed situations and known
or assumed facts and system characteristics.

(2) In determining the validity of simulation results, the analyst should judge how well the
model portrays the essential relationships and should satisfy himself or herself on the validity of the
judgments and assumptions used in conducting the analysis. Major judgments and assumptions used
in the model should be fully identified.

e. Arethe Performance Characteristics Vaid?

(1) Performance characteristics are often the key element in determining the benefits of asys-
tem or piece of equipment. In evaluating the validity of performance characteristics, the source of
the data should be examined. Performance characteristics based on a manufacturers claims are often
optimistic. Performance characteristics derived from tests at research installations also require
examination.

(2) Test performance characteristics are usually derived under controlled conditions. Perfor-
mance characteristics derived from the field tests must be examined. Such tests can, at times, pro-
duce misleading results due to artificiality’s caused by abnormally stringent operating and safety
regulations and choice of test areas.

f. Are Any of the Data Derived From Questionnaires? The data obtained from questionnaires
should be examined to determine the validity of the questions, the adequacy of the qualifications of the
survey population, and the size of the population.

g. Are Intuitive Judgments Identified? At times, filling in data gaps with judgments is necessary but
should be identified in the study. The impact of these judgments on the conclusions and recommenda-
tions should be evaluated.

8. Conclusions and Recommendations:

a. Are the Conclusions and Recommendations Logically Derived From the Material in the Study?
The conclusions and recommendations should be derived logically from the material contained in the
study. Some studies, unfortunately, draw conclusions based on previous studies and materials that are not
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fully documented within the study (mention in abibliography is not enough). If input from another study
isessential, you should document and explainit in detail. Thisrequiresat least a statement of the validity,
scope of application, and uncertainty related to the particular input.

b. Have All the Significant Consequences Been Considered in Arriving at the Conclusions and Rec-
ommendations?

(1) Sometimes a study failsto consider all the pertinent consequences in arriving at the conclu-
sions and recommendations of the study or the decisions to be made because of the study. These
consequences are often referred to as " spillovers'. For example, if astudy recommended adoption of
an engine requiring anew type of fuel, the supply system to include supply, storage, and transporta-
tion operations would be affected.

(2) Spillover effects are not always negative. For example, adopting dehydrated rations to
achieve greater shelf life may also reduce construction and transportation costs because of the
smaller unit volume of dehydrated food.

c. Arethe Conclusions and Recommendations Really Feasible in the Light of Political, Cultural, Pol-
icy, or Other Considerations? At times some recommendations of a study may appear to be eminently
feasible from astrictly economic or military view but arereally not so inthe light of other considerations.
For example, a particular waste disposal system may be shown to be superior, considering cost and effec-
tiveness, to a high technology system for doing the same function. However, because of national policies
on pollution and the environment, adopting the high technology system may be the only acceptable solu-
tion.

d. Do the Conclusions and Recommendations Show Bias? Studies sometimes unwittingly show
bias because of parochial or institutional interests. Onetest for biasisto judge whether largely the same
conclusions and recommendations would be reached, based on the material in the study, by another study

agency.
e. Arethe Conclusions and Recommendations Based on Outside Considerations?

(1) Occasionally, recommended sel ections among alternatives must be made in the face of great
uncertainty. A study may find severa alternatives exhibiting similar costs and benefits, but the
results are very sensitive to the values assigned to the inputs.

(2) In this situation, some studies arrive at conclusions and recommendations based on consid-
erations other than those studied. In other words, the study agency is stating, after the analysis was
made, that applying the criteriadid not lead to preference, but indifference among the alternatives,
and therefore, the issue was decided based on other unstudied criteria. In situations of this kind,
when recommendation of an alternativeis necessary, sensitivity to new criteriamust be fully studied.

f. Arethe Conclusions and Recommendations Intuitively Satisfying? When the conclusions and
recommendations of the study are not intuitively satisfying, one should try to isolate the cause. If the
study failsto show by data, models and other means that your intuition was wrong, further examinationis
required to determineif some subtle considerations have been neglected because of oversimplification or
other reasons.
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Attachment 8
FORMATS

FORMAT A--SUMMARY OF COSTSFOR ECONOMIC ANALYSIS

1. Submitting Organization:

2. Type of Submission:

3. Project Title:

4. Description of Project Objective:

5. Alternative:

6. Economic Life:

7. Program/Project Costs:

a b. C. d. e f.
Project Nonrecurring Recurring Annual Discount Discounted
year R&D Investment operations cost factor annual cost
1
2.
3.
8. Totall
9. Total Discounted Project Cost (from Line 8, Column 7.1.). $ XXX

10. Uniform Annual Cost (UAC) (without terminal value) (Line 9 divided by Line 8 entry
for Column7.e) .. $ XXX

11. Discounted terminal value . $ XXX

12. Net Tota Project Cost (discounted) (Line 9 minus Line 11) $ XXX
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13. Uniform Annual Cost (with terminal value) (Line 12 divided by Line 8, Column 7.e.). $ XXX

14. Source/Derivation of Cost Estimates (Use as much space as required.) Sources should be included
for all costs, including the following (if applicable):

a. Nonrecurring Costs:
(1) Research & Development.
(2) Investment.

b. Recurring Costs.

c. Net Termina Vaue.

d. Other Considerations.

Note: If sources were cited in the body of the EA, they need not be repeated here. Calculations must be
traceable down to their most basic inputs.

15. Name, Title, and Phone Number of Principal Action Officer:
Date:

FORMAT A COMMENTS:

Line 5. Indicates the alternative being considered for attainment of the project objective. Generaly a
Format A is submitted for every feasible alternative which has been costed in the economic analysis. For-
mat A, and the other formatsin thisinstruction, may be modified to fit the special features of a particular
analysis.

Line6: Indicatesthe economic life of the project for which the alternative is being proposed. This period
may be either equal or unequal to the physical or technological lives of theinvestment. If the requirement
for the project is longer than the economic life of any particular investment, future investment may have
to be included in the analysis.

Column 7a: Indicates the yearsinto the future that the project or program will exist.

Column 7b: Nonrecurring investment costs, corresponding to the Column 7a project year during which
they will beincurred. These costs should include all costs not categorized as recurring or operational
costs. These costs may include: initial investment, future overhaul of equipment, future renovation of
facilities, installation and start-up costs, equipment relocation, and freight charges. In Column 7b,
Research and Development (R& D) costs are separated from other investment costs. If thereareno R&D
costs, the format may be modified to include only one column under Column 7b for investments.
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Column 7d: Includesthetotal incurred costs, obtained by summing Columns 7b and 7c, in relation to the
project year indicated in Column 7a.

Column 7e: Discount factors, which should be mid-year, can be generated by computer spreadsheets
using a formula (see attachment 10 of thisinstruction).

Column 7f: Discounted annual cost is obtained by multiplying Column 7d, Annua Costs, times Column
7e, Discount Factor. The product is the present value of the annual costs.

Line8: Thetotalsrow includesthetotals of Columns 7b through 7f. Column 7etotal should include only
those factors corresponding to years in which recurring costs occur. Column 7f total isthe total project
cost (discounted) and is also entered on Line 9, Total Discounted Project Cost.

Line9: From Line 8, Column 7f.

Line 10: Uniform annual cost, sometimes called "equivalent annual cost,” is calculated by dividing the
total discounted project cost (Line 9) by the sum of the discount factors of the years in which recurring
costs occur (ordinarily from Line 8, Column 7e, Discount Factor).

Line 11: The discounted terminal value is determined by multiplying the anticipated terminal value by
the discount factor corresponding to the year in which terminal value will berealized. If terminal valueis
not applicable in aproject or iszero, "NA" or 0 should be entered here.

Line12: Line9 minusLine 11.

Line 13: Line 12 divided by Line 8, Column 7.e.

Line 14. Documentation of sources, including office symbols, points of contact, and dates of factors or
rates is extremely important to enable reviewers to assess the reasonableness of estimates.

FORMAT A-1--SUMMARY OF DIFFERENTIAL COSTSFOR ECONOMIC ANALYSIS

1. Submitting Organization:

2. Type of Submission:
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3. Project Title:

4. Description of Project Objective:

5. a Present dlternative: 6. a Economic life;
b. Proposed alternative: b. Economic life:

7. Year 8. Recurring cost 9. Differential cost 10. Discount factor  11. Discounted
a. Present b. Proposed differential cost
aternative aternative

1

2.

3.

12. Totals

13. Present Value of New Investment:
a. Land and buildings
b. Equipment
c. Other (identify nature)

14. Present value of new investment

15. Plus: Present value of existing assets employed on project:

16. Less: Present value of existing assets replaced

17. Less: Present value of the terminal value of new investment

18. Total present value of investment

19. Present value of savings from operations (col 11)

20. Plus; Present value of the cost of refurbishment or modification avoided
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21. Total present value of savings (line 19 plusline 20)

22. Savings/investment ratio (line 21 divided by line 18)

23. Source/Derivation of Cost Estimates (use as much space as required):

a. Investment Costs (itemize project costs)
(1) New investment; value of assets employed; value of existing assets replaced
(2) Net terminal value.

b. Recurring Cost (operations):
(1) Personnel.
(2) Operating.
(3) Overhead Costs.

c. Other Considerations:

24. Name, Title, and Phone Number of Principal Action Officer:
Date

FORMAT A-1 COMMENTS:

Lines6a& 6b: Economic lives must be equal, or placed on an equal basisfor the purposes of analysis, to
use Format A-1. See paragraph 1.7.4.

Column 7: Yearsin which any costs will be incurred.

Column 8a: Operating costs of present system (or upgraded status quo baseline), corresponding to years
in which incurred (may not occur during every project year).

Column 8b: Operating costs of proposed system, corresponding to years in which incurred.

Column 9: Y ear-by-year savings attributable to differential operating costs (Column 8a minus column
8b).

Column 10: Discount factors corresponding to the yearsin Column 7.
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Column 11: Y ear-by-year present value of operating savings (Column 9 times Column 10).

Line 12, Totals: Totalsfor Columns 8 through 11.

Lines 13athrough 13c: Present values of new investments (i.e., investments in assets not on hand, new
assets for which funding must be obtained).

Line 14. Total of Lines 13athrough 13c.

Line 15: Present value of assets on hand that will be used on the proposed alternative and are not cur-
rently used on the present aternative (i.e., equipment removed from storage or taken from another orga-
nizational element); assets to be used, but for which outside funding is not required. Subtracted from this
present value will be the present value of any future income received from salvage of these assets.

Line 16. Present value of assets that are used on the present alternative but will not be used if the pro-
posed alternative is adopted; the assetswill be sold, made available for use by other organizations, or used
on another project. Subtracted from this present value will be the present value of the salvage income that
would be received from these assets if the present system was continued (i.e., the proposed system is not
adopted).

Line 17. Present value of eventual salvage income from assets listed in Lines 13athrough 13c.

Line 18: Line 14 plusLine 15 minusLine 16 minus Line 17.

Line 19: Present value of operations savings; sum of Column 11.

Line 20: Present value of a current asset overhaul or modification that will not be required if the proposed
aternative is adopted; savings due to elimination of need of overhaul of current assets.

Line21: Line 19 plusLine 20.

Line22: Line 21 divided by Line 18.

FORMAT B--SUMMARY OF OUTPUTS FOR ECONOMIC ANALYSIS
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[EEN

. Submitting Organization:

2. Date of Submission:

3. Project Title:

4. Description of Project Objective:

5. Alternative:

6. Economic Life:

7. Outputs:

a. Expected Benefits, Output, and Indicators of Effectiveness (Describe and Justify):

b. Non-Quantifiable Benefits (Describe and Justify):

c. Present Value of Revenues (Describe and Justify):
8. Source or Derivation of Outputs (Use as much space as required):

a. Benefits Performance, and Indicators of Effectiveness:

b. Nonquantifiable Benefits:

c. Present Value of Revenues:
9. Name and Title of Principal Action Officer:
Date:

FORMAT C--SUMMARY OF COSTS FOR ECONOMIC ANALY SIS

1. Submitting Organization:

2. Date of Submission:

3. Project Title:

1JULY 1995
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4. Description of Project Objective:

5. Alternative:

6. Economic Life:

7. Program/Project costs:

a b. C. d. e. f.
Proje Nonrecurring Costs  Recurring Costs Annual Costs Dis- Discounted
ct count
Y ear (D) 2 3 4 QD+@® (2+(4) Factor Annual Cost
Constant$ Inflated$  Con- Inflated Constant  Inflat- (dX e
stant $ $ $ ed$
R&DIn- R&D In- Constant $ In-
vestment  vestment flated $
1
2.
3.
Con- Inflated $
stant $

8. Uniform annual cost:
a. Without terminal value
b. With terminal value

9. Discounted total cost without terminal value

10. Source/derivation of cost estimates (use as much space as required):
a. Nonrecurring costs:
(1) Research & Development
(2) Investment
b. Recurring costs
c. Net terminal value

d. Other considerations (include discount factor(s) and justification)



58 1JULY 1995

11. Name, title, and phone number of principal action officer:
Date:

FORMAT C-1--SUMMARY OF COSTSFOR ECONOMIC ANALYSIS

1. Submitting Organization:

2. Type of Submission:

3. Project title:

4. Description of project objective:

5a. Present alternative: 6a. Economic life:
b. Proposed aternative: b. Economic life:
7. 8. Recurringopera 9. Recurring opera- 10. Differential  11. Dis- 12. Discounted
Proje tions costs tions cost (inflated costs count differential
ct (constant dollar) dollars) Factor cost
Y ear
a Present b. Pro- a b. Pro- Con- Inflat- Constant $ In-
posed Present posed stant $ ed$ flated $
dternative aterna  aterna  aterna
tive tive tive
1
2.
3.
13. Totals Constant $ Inflated $

14. Present value (PV) of new investment by type of investment:
a. Land and buildings
b. Equipment
c. Other (identify nature)
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15. Total PV of new investment

16. Plus: PV of existing assets to be employed on the project

17. Less. PV of existing assets replaced

18. Less; Terminal PV of new investment

19. Total PV of investment

20. PV of cost savings from operations
(Totalsfor Column 12)

21. Plus; PV of the cost of refurbishment or modification avoided.

22. Savings/investment ratio (line 22 divided by line 19)

23. Source/derivation of cost estimates (use as much space as required):

a. Investment cost (itemize project costs):
(1) New investment; value of assets employed; value of existing assets replaced
(2) Netterminal value

b. Recurring cost (operations):
(1) Personnel
(2) Operating
(8) Overhead costs

c. Other considerations. (include inflation factor(s) and justification)

24. Name, title, and phone number of principal action officer.
Date:

FORMAT D--RANKING OF ALTERNATIVES

Submitting Organi zation:

59
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Date of Submission:

Project Title:

Description of Project Objective:

Alternative Discounted Cost
Alternative A $000
Alternative B $000

Alternative C $000

Cost-Benefit Ratio

1JULY 1995
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Attachment 9
MONETARY AND NONMONETARY COSTSAND BENEFITS

A9.1. Monetary Costs. Monetary costs associated with an alternative include prices paid to acquire,
maintain, or operate a project or activity. Some may be known precisely, such as rents to be paid for
buildings or equipment leases, while others may vary or be uncertain. Monetary benefits include reve-
nues and government earnings from a program, such as royalties, lease fees, rents, salvage value, etc.

A9.1.1. Categoriesof Monetary Costs. Some standard terms used to classify or to describe various
categories of monetary costs include:

A9.1.1.1. Life-cycle Costs. The total cost to the government from beginning through implemen-
tation and operation for the entire useful life of an alternativeisknown asthelife-cycle cost of that
aternative. All relevant resources required to achieve the stated objective throughout the alterna-
tive's useful life are to be shown in the analysis. Costs of each alternative which are required to
meet the objective should be exhaustive. Costs should be carefully analyzed to determine whether
or not they are included under the scope of the objective. Closely associated costs which do not
contribute to an objective may be excluded. For example, an EA on vehicle acquisition and main-
tenance does not have to include vehicle operations costs since operations do not fall under the
scope of acquisition and maintenance. However, in this example, any impact on vehicle opera-
tions should be discussed, especially if benefits are affected. Outside of DoD "wash costs" or
"common costs' are often excluded from the economic analysis process. The DoD positionisthat
all costs of each alternative should be identified. In practiceit has been found that failing to iden-
tify al costs can easily lead to decisions being made on what in reality is incomplete and partial
information. (A-76 commercial activity costing procedures, following AFI 38-203 and AFMAN
38-209, use a common cost method as directed by OMB.) If particular costsin an economic anal-
ysis are judged to be very small and difficult to measure due to lack of data, then a discussion of
such costs should be included in narrative format so that decision makers and reviewers will be
aware of them. The specific measure of life-cycle cost is the annual cost of the aternative dis-
counted to its present value and summed over the entire economic life of that alternative; or, in
other words, the present value of the total cost stream. Life-cycle costing provides logical and
comprehensive information on programs and projects; its focus is on the total resource implica-
tions of program decisions, implicitly considering the timing of expenditures. Sunk costs are dis-
cussed in paragraph A9.1.1.4.1. (NOTE: The categories of cost discussed here are not mutually
exclusive. Life-cycle costs, for example, include both non-recurring and recurring costs, dis-
cussed below.)

A9.1.1.2. Nonrecurring Costs. Nonrecurring costs are one-time costs, unigue to a specific phase
of aproject or mission, which usually take the form of initial capital or other unique expenditures,
in general, they can be thought of as outlays designed to bring an activity or product "up to speed”
or back to operating condition. Nonrecurring costs need not be limited to asingle year. Included
under this general heading are:

A9.1.1.2.1. Research and development costs.

A9.1.1.2.2. Investment costs. These are costs associated with the acquisition of equipment,
real property, nonrecurring services, nonrecurring operations and maintenance (start- up)
costs, and other one-time outlays. Some common types of investment costs are:
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e Costs of acquisition, rehabilitation, or modification of land, buildings, machinery,
equipment, and one-time computer software costs.

» Costs of acquisition, rehabilitation, or modification of other capital items such as fur-
nishings and fittings required for the project.

« Costs of plant rearrangement and tooling associated with the project.
» Costs of freight and insurance required by the project.

* The value of nonrecurring services received from others, both internal and external to
the Air Force.

» The costs of leaseholds required for the project.

» Working capital and current assets on hand or on order, including inventories of con-
sumable items and resources required for the project.

The imputed value of existing Air Force assets to be employed on the project. Concerning
existing assets, the investment for a given project may consist of assets to be acquired plus
existing assets. The value of existing assets should be included only when there is an opportu-
nity cost associated with use of the asset. Opportunity cost is the cost of a resource measured
in terms of its value in the best alternate use. Opportunity cost can include, for example, the
cost imposed by one activity on another by diverting an existing asset from the latter to the
former. If use of an existing asset would result in a cash outlay for some other project or activ-
ity, a cost which the government would not have otherwise incurred, that value should be
included in the analysis as the cost of using that asset. When included, existing assets are val-
ued at their opportunity cost value (as measured by market price, scrap value, or new cost
adjusted for depreciation) and the basis for arriving at the estimate must be documented.

A9.1.1.3. Recurring Costs. The annual or periodic costs required to operate and maintain a pro-
gram or project. Recurring costs involve the routine operation of the activity and any periodic
costs required to maintain the activity in operation, such as the replacement of subsystems associ-
ated with a facility. Recurring costs include:

A9.1.1.3.1. Personnel Costs. All direct and indirect costs related to both civilian and military
personnel. The cost of civilian personnel services includes gross pay, as well as the govern-
ment's contribution for retirement and disability, health, and life insurance. If labor costs are
determined by direct labor hours, the pay rate should be increased to cover leave and other
benefits such as true average cost of sick leave and annual leave, holiday and other paid leave
accruals, plus the average government contribution for all benefits. The cost of military per-
sonnel services includes annual composite pay and permanent change of station costs. Annu-
alized retirement costs must also be included. Costs for travel, per diem, moving expenses,
and training should be included for both civilian and military personnel. Factors for estimat-
ing personnel costs are in AFI 65-503.

A9.1.1.3.2. Suppliesand Material. Besides material consumed in use, this includes trans-
portation costs directly identified with the costs for handling, storage, and protection of prop-
erty, and the cost of utility services such as electric power, gas, water, and
communications-related costs.

A9.1.1.3.3. Maintenance and Repair Costs. Maintenance and repair of buildings, grounds,
and equipment are often recurring costs. Also, the costs of terminating or canceling any exist-
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ing arrangement required as the result of selecting an alternative should be included. Travel
costs and personnel time lost when traveling to diverse locations is often overlooked when
finding the cost of maintaining scattered facilities.

A9.1.1.4. Miscellaneous Costs. Other categories of cost include sunk costs and depreciation.

A9.1.1.4.1. Sunk Costs. Funds already expended at the time of the analysis are known as
sunk costs. In the context of an analysis, these are expenditures which have already occurred,
and thus are beyond the reach of the decision maker. Such costs have been irrevocably com-
mitted to a program or project and have no bearing on comparative cost studies. They should
not be included in a cost comparison, but may be shown separately as supplementary informa-
tion. For example, if $1 million has been expended in research and development leading to
item A, with acquisition of the new product requiring an additional investment of $500,000,
and item B is proposed as an alternative and will require an investment of $750,000, the rele-
vant cost comparison is $500,000 versus $750,000, not $1.5 million versus $750,000. How-
ever, the imputed value of existing assets employed to meet an objective, even if such assets
have already been purchased, should be included as discussed in paragraph A9.1.1.2. Thisis
consistent with the concept of opportunity cost--decision makers could employ these assets for
an alternate use, and the cost of their use to reach the objective undergoing analysis should be
recognized.

Depreciation accounts for the gradual consumption of capital goods and resources over time.
A common useisto allow businessto "recover” investment in capital goods through tax bene-
fits. Normally, depreciation will not be included as a cost in an Air Force economic analysis
since it would double count expenses (i.e., the acquisition cost of assets are entered when the
asset is acquired). However, depreciation procedures can be used to estimate terminal or
residual values. Also, it may be a consideration in commercial |ease versus buy alternatives if
it provides extraordinary tax benefits to the lessor that are a cost to the Treasury (see attach-
ment 11).

A9.2. Monetary Benefits. Monetary benefits are incorporated into the analysis as offsets to expendi-
tures. Revenues, government earnings, and the like are subtracted from the cost total to yield net costs or
net dollar outflows for each alternative.

A9.3. Nonmonetary Costs and Benefits. Determining the total costs and benefits of a project involves
not only dollar trade-offs but trade-offs of noncash factors as well.

A9.3.1. The selection of any particular alternative should be based on full economic evaluation (i.e.,
both quantifiable and non- quantifiable factors), including the consideration of significant values such
as mission effectiveness, security and organizational morale. Thus, an alternative selected solely on
the basis of lowest net dollar costs may not be the most economical option; other options may, after
incorporation of nondollar costs and benefits into the analysis, provide more benefits for the resources
expended.

A9.3.2. Estimation of nonmonetary costs and benefits is made easier if they can be categorized sys-
tematically and then compared within categories. Characteristics such as product or service perfor-
mance (miles/hour, orders/hour) or work environment (average noise level, mishaps/week) can
sometimes be quantified in nonmonetary terms. In such cases, direct comparisons among these mea-
sures should be undertaken. Nonmonetary costs and benefits should be quantified to the greatest
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extent possible. Narrative description of a characteristic as a cost or a benefit may supplement quan-
tification. However, relying on narrative description alone should be alast resort after every effort has
been made to develop criteria for quantification.

A9.4. Sourcesof Cost and Benefit Data. Cost and benefit calculations should be based on the most
accurate data available; case specific data (i.e., data pertaining to the project or circumstances at hand)
should be used to the greatest extent possible; otherwise, average values from avariety of sources can be
used. When future costs or benefits are uncertain (e.g., because of the nature of the forecasting process),
sengitivity analysis should be used to evaluate the risk attending the estimate used.

A9.5. Comparison of Costs and Benefits. Alternatives are compared and ranked in order to aid deci-
sion making. When costs and benefits are brought into clearer focus, comparison is easier. Frameworks
for comparing and ranking alternatives are outlined below:

A9.5.1. Equal Benefit--Equal Cost. In a case where benefits equal costs, no comparative evaluation
would be necessary because it amounts simply to a coin toss like decision. While possible in theory,
the analyst is unlikely ever to encounter such a situation.

A9.5.2. Equal Benefit--Unequal Cost. In the case of equal benefits among choices, the alternative
with the lowest cost should be recommended.

A9.5.3. Unequal Benefit--Equal Cost. It is possible to produce alternatives that are equal in cost.
An example of thisis force structure analysis. If a maximum dollar level constraint isimposed then
this scenario could occur. Obvioudly, if the costs are equal then the alternative with the greatest ben-
efits should be recommended.

A9.5.4. Unequal Benefit--Unequal Cost. This is both the most common and most difficult to
arrange for comparison. One approach is to rank the alternatives from least to most costly and then
arrange the benefits to see how they stack up with each additional increment of cost. In this situation,
a cost-benefit ratio should be calculated to help determine the optimal solution.

A9.6. Quantifying Benefitsand Calculating Cost-Benefit Ratios:

A9.6.1. In order to complete a cost-benefit analysis, an analyst must quantify the perceived benefits
accruing to each alternative. He or she must then compare those benefits to their costs (normally
through a cost-benefit ratio). This alows a decision maker to evaluate the relative cost of alternatives
in regard to the benefits received for each of those alternatives.

A9.6.2. Quantifying benefits involves a subjective ranking and weighting of benefits. (Sometimes
analysts express concern about the subjective element in this assessment. However, it should be kept
in mind that initial subjective evaluations will be reviewed by functional experts and other reviewers
in the chain of command, which increases the objectivity of the assessment. Also, the goa of eco-
nomic analysisis rational decision making--we are not dealing with the exacting criteria of scientific
verification.) One can use a numerical scale to rank each alternative's benefits relative to the others.
Additionally, one should weight the relative value of each benefit. (While it would be possible for
each benefit to be valued equally, this would seem to be an unlikely occurrence.)

A9.6.3. Asan example, suppose an analyst has three alternatives (i.e., A, B and C) as illustrated in
table A9.1. Reflecting upon the proposed project, the analyst uses four benefits to compare alterna-
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tives (one should not constrain oneself to the benefits illustrated in this example, but should examine
each particular project). The analyst weights (i.e., puts arelative value on) each benefit.

Subsequently, mission readiness may be the most important benefit when compared to the quality of
facility, safety and security. One then weighs these benefits by comparing the relative worth of mis-
sion readiness, the most beneficial in this case, to security, the least beneficial category. The analyst
believes that mission readiness is four times the value of security; quality of facility is three times
more important than security; and safety is one and a half times the worth of security. These values
areillustrated in table A9.1 by putting the value within parentheses (e.g., mission readiness (4)). Itis
important to note that the assessment of the value of the benefits should be unique to each project. For
example, a particular function may not need to be constantly ready, whereas their operation may
involve dangerous activities (e.g., a laboratory). In such a case, safety may well be more important
than readiness. The analyst must carefully reflect on the benefits involved in each project, in consul-
tation with functional representatives.

A9.6.3.1. Theanalyst now needsto measure the relative value of each aternative in terms of ben-
efitsrecelved. The analyst selectsascale, e.g., from0to 5. The value 5 indicates the highest val-
uation and O indicates no benefit, with values from 0 to 5 selected by the analyst after judging the
extent to which each alternative realizes each particular benefit. The value of the numerical scale
Is up to the analyst. Aslong as its use is consistent within the analysis, one could select many
potential scale systems.

A9.6.3.2. The analyst now enters the values for each aternative’s benefits. He or she multiplies
the benefit scores by the weighted benefit value (see table A9.1) and sum the values for each alter-
native (e.g., the total for Alternative A is 29).

Table A9.1. Benefits Analysis.

Benefits Alternative A Alternative B Alternative C
Mission Readiness 4 x3=12 4x2=8 4Hx2=8
Quality of Facility B x2=16 B x2=18 B x4=12
Safety (1.5 x4=6 (15 x2=3 (15 x2=3
Security (1) x5=5 (D)x2=2 (1)x0=0
Total 29 21 23

If one had an unconstrained budget, he or she might select Alternative A, since it has the highest
benefits. Of course, budgetary limits need to be considered. Therefore, one needsto consider the
relative cost per benefit by developing a cost-benefit ratio.

A9.6.3.3. Calculating Cost-benefit Ratio. Since the analyst has developed the cost of each
aternative, the cost-benefit ratio can be calculated by dividing the cost of each alternative by the
total score representing its respective benefits (see table A9.2). The result is that Alternative B
seemsthe most beneficial sinceit costsless, per unit of benefit, for this alternative than the others.
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Table A9.2. Calculating Cost-Benefit Ratio.

Alternative A Alternative B Alternative C
Cost $2,500 $1,000 $2,000
Cost-Benefit Ratio $2,500/29 = $86.2 $1,000/21=%47.6 $2,000/23 = $87

Ordinarily the alternative with the lowest cost-benefit ratio, such as Alternative B in this example,
IS the recommended alternative.



1JULY 1995 67
Attachment 10
FORMULA FOR DISCOUNT FACTORS

Ordinarily mid-year discount factors are used. The formulafor generating such factorsis:

F=1/((1+R)(Y-.5))

Where F is the discount factor, R is the discount rate written as a decimal fraction, and Y isthe sequence
number of the year in question, beginning at program inception. The formula produces a unique factor for
each year in an analysis. SAF/FMCE will provide annual updates to the discount ratesto be used for eco-
nomic analysis. The rates can be found on the Financial Management Analysis Bulletin Board. For anal-
yses of short periods, monthly factors may be more appropriate. Mid-monthly discount factors may be
generated using the following formula:

F = J/(RMA(M-.5))

Where F is the discount factor, M is the sequence number of the month in question, and RM isthe dis-
count rate on amonthly basis, i.e,, the 12th root of (1+R), or RM = (1+R)N(1/12).
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Attachment 11
LEASE-PURCHASE PROCEDURES

A1l.1. Intent. Whenever a Federal agency needs to acquire the use of a capital asset, it should do soin
the way that is most economical to the government. Lease-purchase analysis conducted under Circular
A-94 isintended to determine whether it would be more economical to lease or to buy agiven asset. Itis
not intended to determine what kind of asset should be acquired, the quantity, or acquisition schedule.
When adecision involves both aspects (e.g., a choice between leasing an asset this year and purchasing it
next year) the economic analysis should first determine when, in what quantity, or on what acquisition
schedule to acquire the asset, and then analyze the |ease-purchase aspect of the overall decision using the
principles outlined in this attachment.

A11.2. Applicability. OMB Circular A-94 |ease-purchase analysis procedures are required when both of
the following conditions are met:

 The analysis involves a capital asset or a group of related assets whose total fair market value
exceeds $1 million.

* The analysis involves a capital asset (including durable goods, equipment, buildings, facilities,
installations or land) which:

* Isleased to the government for a term of 3 or more years.

* Is new, with an economic life of less than 3 years and is leased to the government for a term of 75
percent or more of the economic life of the asset.

« Is built for the express purpose of being leased to the Federal government.

» Is leased to the Federal government and clearly has no alternative commercial use (e.g., a spe-
cial-purpose government installation).

Application of these procedures for analysis of asset leases valued at less than $1 million is optional,
though the Air Force requires an economic analysis if annual recurring costs exceed $200,000 or the
investment exceeds $1 million. Circular A-94 procedures also are not required for service contracts that
involve the use of capital assets by the contractor incidental to the provision of services to the govern-
ment. Economic analyses of service contracts are governed by AFI 38-203. However, OMB may require
any particular lease or service contract be subject to Circular A-94 provisions.

A11.3. Methodsof Justification. All leases of capital assets must be justified as preferable to direct
government purchase and ownership. In general, this can be done in one of three ways:

» Separate Analysis. This involves conducting a separate lease-purchase analysis on each lease of
one or more capital assets by a government agency.

This is the only acceptable method for major acquisitions. A lease of one or more capital assets is a major
acquisition if:

1) the acquisition represents a separate line-item in the federal agency's annual budget,
2) the agency or OMB determines that the significance of the acquisition merits designating it as major, or

3) the total value of the acquisition, as measured by the purchase price of the assets leased, exceeds $50(
million. Lease-purchase analyses of major acquisitions must be reviewed by SAF/AQ.
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e Generic Class Analysis. In the case of recurrent decisions to lease similar assets for the same
general purpose, by periodically conducting a lease-purchase analysis for the entire class of asse
in question, using the same analytic methods used to evaluate individual leases. OMB approva
should be sought in determining the scope of any such generic analysis.

e Policy Approval from OMB. Federal agencies may request approval from OMB of a formal pol-
icy that generally results in the same lease-purchase decisions as a requirement for lease- pul
chase analysis. Agencies must demonstrate that:

« the leases in question would generally result in substantial savings to the government that could
not be realized in a purchase,

» the leases are so small or so short-term as to make separate lease-purchase analysis impractic
and

» leases of different types are scored consistently with the instructions in Appendices B and C of
OMB Circular A-11. Any such proposed policy must be approved by SAF/FM and SAF/AQ, and
forwarded by the Secretariat through OSD to OMB for approval.

A1l1.4. Definitionsand Analytic Methods. The definitions and methods below characterize the princi-
ples to be used in lease-purchase analysis.

A11.4.1. Life Cycle Cost. Lease-purchase analysis should include a net present value comparison of
the life cycle cost of leasing to the full cost of buying or constructing an identical asset. The full cost
of buying include the asset's purchase price plus any relevant ancillary services connected with the
purchase. Terms of leases vary: the basic principle is that any services included in the terms of a prac
spective lease are also included, for purposes of analysis, in the purchase alternative, and vice versa

A11.4.1.1. Ancillary Services. Are any services included either in the terms of the lease or the
terms of the purchase. If, for example, services will be provided by the lessor but are not included
in the purchase price, then the cost of obtaining these services separately should be added to tf
purchase price. Such costs may be excluded if they are estimated to be the same for both lease a
purchase alternatives or too small to affect the comparison. If costs are excluded for these reason:
they must be addressed in the assumptions section of the analysis. Examples of ancillary service
include:

« All costs associated with acquiring the property and preparing it for use, including con-
struction, installation, site, design, and management costs.

* Repair and improvement costs.
* Operation and maintenance costs.

* Imputed property taxes (excluding foreign taxes on overseas acquisitions except where
actually paid); imputed taxes approximate the costs of providing municipal services such
as water, sewage and police and fire protection.

e Imputed insurance premiums. Imputed costs do not involve a direct monetary payment
but are included in an analysis to provide a consistent basis of comparison.

A11.4.1.2. Economic Life. For purposes of lease-purchase analysis, the economic life of an asset

is its remaining physical or productive lifetime. It begins when the asset is acquired and ends
when the asset is retired from service. The economic life is frequently not the same as the usefu
life for tax purposes.
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A11.4.1.3. Purchase Price. The purchase price of the asset for purposes of |ease-purchase analy-
sisisits fair market value, defined as the price a willing buyer could reasonably expect to pay a
willing seller in a competitive market to acquire the asset. Estimates of fair market value may be
obtained from catalogs, e.g., GSA catalogs, from vendor quotations or from data on recent pur-
chases. NOTE: seeking vendor quotations should be done in consultation with acquisition or
contracting personnel so that it is made clear that the government is conducting analysis and not
making a commitment.

A11.4.1.3.1. Inthe case of property that is already owned by the Federal government or that
has been donated or acquired by condemnation, an imputed purchase price should be esti-
mated.

A11.4.1.3.2. If public land is used for the site of the asset, the imputed market value of the
land should be added to the purchase price.

A11.4.1.3.3. The asset’s estimated residual value, as of the end of the period of analysis,
should be subtracted from its purchase price. A property’sresidua value is an estimate of the
price that the property could be sold for at the end of the period of the lease-purchase analysis.
The recommended way to estimate residual value is to determine what similar, comparably
aged property is currently selling for in commercial markets. Alternatively, book estimates of
the resale value of used property may be available from industry or government sources.
Assessed values of similar, comparably aged properties determined for property tax purposes
may also be used.

A11.4.1.4. Property Taxes. Imputed property taxes may be estimated in two ways:

» Determine the local property tax rate and assessed (taxable) value for comparable prop-
erty; if there is no basis by which to estimate future changes in tax rates or assessed value,
the first-year rate and assessed value (inflation-adjusted for each subsequent year) can be
applied to all years; multiply the assessed value by the tax rate to determine the annual
imputation for property taxes.

« Obtain an estimate of the current local effective property tax rate from the Building Own-
ers and Managers Association's Regional Exchange Reports. Multiply the fair market
value of the government-owned property (inflation-adjusted for each year) by the effec-
tive tax rate.

A11.4.1.5. Insurance Premiums. Imputed insurance premiums may be estimated by determin-
ing local estimates of standard commercial coverage for similar property from the Building Own-
ers and Managers Association's Regional Exchange Reports.
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Attachment 12
SPECIAL TAX ADVANTAGESIN LEASE-PURCHASE ANALYSIS

A12.1. OMB Circular A-94 specifies that in lease-purchase analysis the cost of leasing should include
"...the cost to the Treasury of any specia tax benefits associated with leasing such as the investment tax
credit or the tax deferral provided by accelerated depreciation allowances." The Tax Reform Act of 1986
subsequently repeal ed the investment tax credit. The Deficit Reduction Act of 1984 together with the Tax
Reform Act of 1986 effectively eliminate accelerated cost recovery system (ACRS) depreciation for
assets leased by the US government, under most circumstances. Analysts should seek legal and contract-
ing opinion to ascertain whether or not a given lease provides a favorable tax advantage to lessors or ser-
vice providers (hereafter referred to simply as lessors). This may require obtaining an opinion from the
Office of the Staff Judge Advocate servicing their organization. The procedures below show how to
incorporate ACRS or MACRS depreciation tax losses to the Treasury into an economic analysis, should
it apply due to future changesin the law. Neither normal taxes on income and profit nor ordinary depre-
ciation of assets should be included as a cost or benefit to the government. For purposes of analysis, it
will be assumed that ACRS or MACRS is not available to the lessor unless information to the contrary is
available. If it isknown that the lessor will take advantage of favorable tax provisions contained in ACRS
or MACRS, then it will be assumed in the analysis that the lessor’'s marginal tax rate is the maximum cor-
porate rate.

A12.2. ACRSand MACRS depreciation allowances are amounts that are subtracted from the lessor’s tax-
ableincome. Therefore, only the portion of the total allowance in excess of normal "economic deprecia-
tion" contributes to special tax advantage. Accelerated depreciation schedules allow deductions greater
than economic depreciation in the first few years of asset ownership. Since no more than 100 percent of
asset value may be deducted during its life (by any one owner), this means that accelerated depreciation
schedules provide smaller deductions in later years of ownership, compared to economic depreciation,
and therefore tax disadvantages for these years. Altogether, ACRS or MACRS provides a tax advantage
through deferral and the time value of money. The amount of taxes deferred in any year t is equal to
T(At-Dt) where At is the amount the lessor is able to deduct under ACRS or MACRS. Dt isthe amount
deductible under economic depreciation, and T is the marginal tax rate.

A12.3. An economic analysis compares the outlays associated with different aternatives; therefore, the
tax deferral due to ACRS or MACRS, arevenue loss, must be made equivalent to an outlay by the Trea-
sury. The cost to the Treasury of ACRS or MACRS, equivalent to anormal outlay, is

T(At-DY)
(1-T)

A12.4. For the later years of asset life, thissum is negative (i.e., for those years when economic depreci-
ation exceeds ACRS or MACRS allowable deductions). The outlay-equivalent measure of tax losses
should be added (effectively, subtracted for later years) to annual costs for the lease alternative in the eco-
nomic analysis.

A12.5. Schedules of annual deductions allowed under ACRS or MACRS are available from Internal
Revenue Service Publication 534. Computation of the annual amounts will differ under ACRS and
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MACRS. The simplest way to estimate economic depreciation of an asset is by straight-line depreciation
over its economic life. Therefore, annual economic depreciation of an asset is approximately equal to its
acquisition price divided by its economic life, for each year of its economic life.
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Attachment 13

COST-BENEFIT ANALYSIS(CBA) FOR GOVERNMENT FURNISHED PROPERTY AND
EQUIPMENT IN SUPPORT OF COST COMPARISONS (OMBC A-76)

NOTE: Per AFI 38-203 and AFMAN 38-209, the decision whether or not to furnish government property
to prospective contractorsin acommercia activity (CA) cost comparison must be based on what isin the
best interest of the government, as determined by an informal CBA. Government furnished property
includes government-owned facilities, equipment (capital assets and minor items), real property and sup-
ply items.

A13.1. Theinformal CBA may, depending on the circumstances of the particular cost comparison, sm-
ply be a narrative explaining the rationale for the decision. Narrative documentation is appropriate when
the decision appears to be self-evident, either because an alternative government use of the asset is not
possible or practical, or because items are government-specific and can't readily be acquired by bidders.
Under these conditions the steering group is responsible for the decision, and must document the decision
by means of a memorandum for record to be included in the documentation of the cost comparison. In
another situation, if the aggregate cost of the items under consideration is estimated to be less than the cost
of accomplishing an explicit monetary CBA, then a narrative rational e supporting this judgment is suffi-
cient. Thisjudgment is the responsibility of the steering group, must be coordinated with the financial
analysis office, and should be completely documented.

A13.2. If none of the conditions discussed above is applicable, then an explicit monetary CBA must be
conducted by the financial analysis office. Because the question at issue in such a cost comparison is
essentially how to fund accession of specified services, rather than any material question involving the
alocation of national resources, the analytic methods of OMB Circular A-94 apply to this type of CBA.
Establishing the costs and benefits to the government under each option (providing or not providing the
property to potential contractors) requires estimation both of the implied incremental changes in the ser-
vice contract price and of the collateral effects on other government activities as a result of the decision.
In a competitive environment, one would expect that the availability of government property would tend
to lower vendors' bids on the associated service contract. In the absence of other information, an estimate
of the fair market rental value of a property or equipment item or government procured supplies would
provide an approximation of the maximum extent to which a contractor’s bid for the service contract could
be expected to vary, based on whether or not the government-procured item was provided. Animprove-
ment to this estimate could be made if a history were available to demonstrate more closely the relation-
ship between rental prices or other prices and the contract price adjustment contractors make, based on
having use of the equipment. For example, a potential contractor may generally accomplish the activity
in question by methods quite different than the methods used by the government. In such a case, provid-
ing equipment and supplies used by the government would tend to lower the contractor bid by less than
the cost of those items. Opposite outcomes are also possible. Of course, rental prices would have to be
adjusted based on who is responsible for equipment maintenance and what such maintenance entails.

A13.3. The cost to the government of furnishing an equipment item depends on its best alternative use.
The value of an asset that can be applied directly to another government use should be set equal to the cost
of acquiring an additional asset to accomplish the other activity, adjusted for depreciation. For example,
an asset being considered for government furnished equipment (GFE) may have a 5-year economic life
when new, and be 2 yearsold. Therefore, the cost to the government of furnishing that equipment isequal
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to 60 percent of the cost of acquiring a new item. If similar but not identical assets are involved, adjust-
ments can be made. An asset considered for GFE seldom has no alternative value. Ultimately, an esti-
mate of the price for which an item could be sold in disposal puts a floor under the opportunity cost of
providing that item to a contractor.

A13.4. Finaly, CBA for government property in the context of a CA action is a contingent analysis--i.e.,
the analysis should illuminate the question of whether or not it isto the government’s advantage to provide
government property in the event the activity is performed by the contractor. Other arrangements would
prevail if the activity in question is performed in-house.
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Attachment 14

CONGRESSIONAL REPORTING REQUIREMENTS: CONVERSION OF A COMMERCIAL
ACTIVITY

FROM IN-HOUSE TO CONTRACT PERFORMANCE (RCS: HAF-pem [AR] 8001)

A14.1. Policy [Re: 10 USC 2461 and Public Law 96-342, as amended by Public Laws 97-145 and
99-661 (Hereafter "Section 502")]. This report is designated emergency code C-2. Continue reporting
during emergency conditions, normal precedence. Submit data requirements in this category as pre-
scribed or as soon as possible after submission of priority reports. Discontinue reporting during MINI-
MIZE.

a. If morethan 75 DoD employees will be affected by the cost comparison, then a statement show-
ing the potential economic effect on employees affected, and the potential economic effect on the
local community and the Federal Government is required. [RCS: HAF-PEM (AR) 8001]

b. Upon request of manpower offices, cost offices prepare a report showing the estimated economic
effect on the local community. Preparation of this report is unrelated to the independent review
and causes no conflict with the review because the report is not part of building the cost compari-
son.

c. For cost comparisons involving 250 or more workyears, development of this report should be
donein close and early consultation and formal coordination with installation and MAJCOM civil
engineering and comptroller staff to ascertain potential community and intergovernmental impact.

Al14.2. Procedure:

a. Thereport isdeveloped by using data from the cost comparison in conjunction with an Economic
Impact analysis of the installation (see chapter 4 of thisinstruction).

b. The specific procedure to follow isincluded below (after paragraph 4).

c. For cost comparisons of 250 or more workyears, the methods outlined below may be supple-
mented by analysis developed in cooperation with civil engineering and comptroller staff. This
supplementary analysis must be sufficiently thorough to provide an adequate analysis of eco-
nomic and intergovernmental impact.

NOTE:

ANG units which are tenants on regular Air Force or Reserve installations, or ANG installations which
arein close proximity to such regular Air Force or Reserve installations, may use economic impact anal-
yses for these installations.

A14.3. Reporting:
a. Thesummary statement is included in the procedure below (Step 5).

b. If 2C (above) is applicable, a statement summarizing the results of the analysis must be prepared
for inclusion in the RCS: HAF-PEM(AR) 8001. Thissummary statement should be similar to the
summary statement contained in Step 5 of the procedure below, summarizing potential economic
or intergovernmental impact on the AFI surrounding community.
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A14.4. Documentation Requirements. Documentation for the report should be maintained on fileusing
a Memorandum for Record or copy of the letter transmitting the report to the manpower office. Docu-
mentation for the commercia activities program is maintained according to AFR 4-20, volume 2, table
26-1.

PROCEDURE FOR COMPUTATION OF ECONOMIC IMPACT FOR A-76 COMMERCIAL ACTIV-
ITY COST COMPARISONS

STEP 1. Use Datafrom the A-76 Cost Comparison Study. Obtain the figure for the "cost advantage in
favor of contracting” from the RCS: HAF-PEM (AR) 8001 which is prepared by the Management Engi-
neering Team. Annualize this data by dividing the figure by the number of yearsin the contract. Inthis
example, the cost advantage in favor of contracting is $14,000,000 and the number of yearsis5:

$-14,000,000 divided by 5 = $-2,800,000 (Annual Cost Advantage in Favor of Contracting)

STEP 2: UseDatafrom thelatest Economic Impact analysis. From table 4.3, obtain the figure for "Total
Expenditure" In this example, total expenditures will equal $250,000,000.

STEP 3. Calculation of Estimated Economic Impact (Percentage Change).
Divide Step 1 by Step 2:

Annual Cost Advantagein Favor of Contracting =  $-2,800,000= -.011 X 100 = -1.1%
Total Expenditures $250,000,000

(round to the nearest tenth of a percent)

STEP 4: Statement for RCS: HAF-PEM(AR)8001. Provide the following statement:

“Potential economic effect on the surrounding community. The economic impact of AFB
within the local community will be reduced by an estimated 1.1%.

STEP 5: Coordination with MAJCOM/FMA. Before finally releasing the statement for inclusion in the
RCS: HAF-PEM(AR) 8001, coordinate with MAJCOM/FMA. MAJCOM/FMAs will provide SAF/
FMCE (by message) with the following information:

Subject: [Provide function studied at AFB.]
(RCS: HAF-PEM 8001).
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1. The economic impact was estimated using the following:
a. Cost advantage in favor of contracting: $14,000,000
b. Number of Years. 5
c. Annual advantage in favor of contracting: $2,800,000 (adivided by b)
d. Total Air Force Base Expenditures in the Economic Impact
Region from FY El analysis: $250,000
e. Percentage reduction in economic impact: 1.1% (c divided by d)

2. Refer any questionsto , DSN

77
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Attachment 15

CERTIFICATE OF SATISFACTORY WARRANTY COST-BENEFIT ANALYSIS
Installation/MAJCOM:

Weapon System:

Program Element:

A Warranty Cost-Benefit Analysis (WCBA) has been performed on this weapon system in accordance
with DFARS 46.770-8 and AFI 65-501. The WCBA evaluated the discounted present value of expected
program costs, estimated both with and without warranty coverage and found a saving of million
dollarsin life cycle costs due to warranty coverage after paying the price of the warranty. Asaresult of
this analysis warranty coverage as outlined in the WCBA attachment 1 is recommended for this weapon
system.*

Base Level Financial Analysis Evaluator: (Signature)
(Typed Name/DSN/Date)
Base Level Financial Analysis Concurrence: (Signature)
(Typed Name/DSN/Date)
Director, Program Control Concurrence (Signature)
(Typed Name/DSN/Date)
Program Manager Concurrence (Signature)
(Typed Name/DSN/Date)
MAJCOM FMC Concurrence (Signature)
(Typed Name/DSN/Date)
Program Executive Officer Concurrence (Signature)
(Typed Name/DSN/Date)

Send this Certificate to: SAF/FMC, with information copy to SAF/AQ.
* |f savings are negative, then change the recommendation to warranty coverage is not recommended.
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Attachment 16

REQUEST FOR WAIVER OF WARRANTY COST-BENEFIT ANALYSIS
Installation/MAJCOM:

Weapon System:

Program Element:

A Warranty Cost-Benefit Analysis (WCBA) was not prepared for this weapon system due to:

a. Warranty data not available at thistime. A WCBA will be performed during fiscal year
when data should be available.

b. The projected cost ($ ) of conducting a WCBA for thisweapon system is expected to
exceed the benefits ($ ) based on experience as documented at attachment 1.

c. A performance incentive has been written into the contract so that the prime contractor shares
maintenance and operational costs when performance is degraded. A copy of the incentive provisionsis
provided at attachment 1.

Base Level Financial Analysis Evaluator: (Signature)
(Name/DSN/Date)
Base Level Financial Analysis Concurrence: (Signature)
(Name/DSN/Date)
Director, Program Control Concurrence: (Signature)
(Name/DSN/Date)
Program Manager Concurrence: (Signature)
(Name/DSN/Date)
MAJCOM Financia Analysis Concurrence: (Signature)
(Name/DSN/Date)
Program Executive Officer Concurrence: (Signature)
(Name/DSN/Date)

Send this Waiver Request to: SAF/FMC, with information copy to SAF/AQ.
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Attachment 17
FOREIGN CURRENCY CONVERSION

NOTE: This attachment provides additional guidance on and examples of foreign currency conversions.
(Per paragraph 1.5, ordinarily do EAsin constant dollars; however, if your cost sources cite nominal dol-
lars, you may do EAs in inflated dollars.) The guidance below addresses, in turn, constant and nominal
dollar analysis. The guidance assumes you have collected some costs expressed in foreign currency.

A17.1. Constant Dollar Analysis. Obtain a forecast of the exchange rate for the fiscal year which will
be the base year of the analysis (i.e., the first year in which there will be differences in expenditures for
different alternatives). (If you cannot obtain local estimates, check the Financial Management Analysis
Bulletin Board or, if not available there, ask your command counterpart to contact SAF/FMCE.) Usethe
exchange rate for that base year of the analysis to convert expendituresin every year. The resulting dol-
lars are constant dollars of that base year, resulting in a constant dollar analysis.

NOTE:

Exchange rates are ordinarily cited on the basis of national currency unit per US dollar (e.g., Yen per dol-
lar). An exception is often the British Pound Sterling, which frequently is cited as dollars per pound.
Check your source for the basis of the rate.

A17.2. Nominal Dollar Analysis. Obtain a forecast of the exchange rate for each year of the analysis.
Convert each year’s foreign currency expenditures into dollars using the forecast exchange rate for each
year. Theresulting dollars are nominal dollars. If the forecast does not cover all the yearsin the analysis,
use the exchange rate for the last year forecast for all remaining years. An alternate approach: use the
exchange rate for the first year of the analysis to convert foreign currency into US dollars; then use aUS
inflation rate forecast to convert these constant dollars into nominal dollars.

A17.3. Senditivity Analysis. Since currency exchange rates are subject to wide fluctuation over time,
include a sensitivity analysis addressing exchange rate variations in every EA which has significant for-
eign currency purchases. Vary the exchange rates by plus and minus 25 percent, showing the effect on the
ranking of alternatives.
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Attachment 18
MARGINAL ANALYSISEXAMPLE

Suppose the Air Force is considering the replacement of afacility, but this facility project is only one of
many possible projects considered for abase. The decision-maker has four alternativesfor this particular
project: maintaining the status quo, renovating the facility, leasing a building off-base, or building a new
facility. The following values were calculated for each aternative:

Alter native Cost Benefit Cost-benefit Ratio
Status Quo $1,000,000 20 $50,000
Renovate $2,500,000 100 $25,000
Lease $3,000,000 150 $20,000
Build New $5,000,000 500 $10,000

A decision-maker, given just this project and unlimited resources would select the build new alternative.
Recall, this project is one of many competing projects on-base. How does a decision-maker select among
many projects with alimited budget? Marginal analysisis one method to assist in the decision process.
In the above example, one could compare the differences among different alternatives and reformat the
datato calculate marginal cost-benefit ratios (or marginal ratios). Normally, an analyst should compare
the least costly alternative to the next most expensive aternative. In this case, he or she would compare
the status quo to the renovate alternative. Thiswould result in the following values:

Alternatives Compar ed Cost Difference Benefit Difference Marginal Ratio
Status Quo vs. Renovate $1,500,000 80 $18,750
Renovate vs. Lease $500,000 50 $10,000

Lease vs. Build New $2,000,000 350 $5,714

The decision-maker can now ask himself or herself whether the additional cost of each alternativeis
worth spending within their limited resources. Now suppose the decision-maker has only $9,000,000 in
the budget authorized for facility construction and must decide which alternatives to select between the
above facility and another project with the following information.

Alter native Cost Benefit Cost Difference Marginal Ratio
Status Quo $2,000,000 50

$1,000,000 $20,000
Renovate $3,000,000 100

$3,000,000 $7,500

Build New $6,000,000 500
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The marginal ratio between the new project’s status quo and renovate aternativesis $20,000 ($1,000,000
divided by the difference in benefits 50, from 100 minus 50). The marginal ratio between the renovate
and build new alternative is $7,500 ($3,000,000 divided by 400, 500 minus 100). The decision-maker
should select the alternative with the lowest marginal ratio first. Then allocate resources to the next
project and select the alternative with the next lowest marginal ratio. The decision-maker should allocate
$5,000,000 in the first project to build new since it has the lowest marginal ratio. Next, with the remain-
ing funds, spend $3,000,000 to renovate the second project. The decision-maker cannot select the build
new alternative in the second project since he or she will exceed the budget limit. Since the deci-
sion-maker has $1,000,000 left in budget authority, he or she could try to get further appropriations by
using the marginal ratio and showing other decision-makers how much more benefits the base would
receiveif they were given authority to build new versus renovating the facility. If the decision-maker had
more facility projects, he or she could use a similar methodology to compare alternatives.
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Attachment 19
PRELIMINARY ECONOMIC ANALYSISFORMAT

A preliminary economic analysisis aconcise tool for making a recommendation to a decision maker
without going through the effort of afull EA. Preliminary EAsareinternal planning toolsfor installations
and commands. The goal isto bring the benefits of economic analysis to decision making early oninthe
process without being unnecessarily burdened by the more demanding requirements of afull EA. Inno
case may apreliminary EA be substituted for afull EA when afull EA isrequired by the provisions of
AFI 65-501. The format suggested below is optional and intended to provide an idea of the contents
appropriate for apreliminary EA, which is generally a document of no more than afew pages.

1. Problem/Requirement. Provideabrief, clear and accurate background statement about what needsto
be addressed, e.g., 300 unaccompanied enlisted personnel are currently housed in substandard facilities
(condition code 3 dormitories).

2. Objective. State the generic need in an unbiased, non-limiting manner, quantified to the extent possi-
ble, e.g., provide adequate housing for 300 unaccompanied enlisted personnel. If "adequate” can be trans-
lated into square footage or other parameters, this quantification should be done.

3. Assumptionsg/Ground Rules. Identify only the most significant limitations, constraints, assumptions,
legal or regulatory considerations, e.g., all condition code 1 and 2 dormitories are currently averaging 95
percent occupancy, no present base organizations will be inactivated or rel ocated.

4. Alternatives. Identify, as a minimum, the most obvious alternatives. Categorize the alternativesin
two groups: feasible alternatives to be analyzed (e.g., status quo, renovation, new construction, BAQ/
VHA), or infeasible alternatives to be eliminated (e.g., leasing). Include reasons for eliminating infeasi-
ble aternatives.

5. Costs. Identify the major categories of costs and include preliminary estimates by major category.
"Wash" or common costs may be excluded (unlikein afull EA). Ignore minor categories of cost or inci-
dental costs. Round total costs to the nearest $1000 in keeping with the "rough” nature of the estimate,
and summarize the differences in costs among alternatives as a rough order of magnitude. Discounting
would only be necessary if cash flows vary significantly in timing. Work to develop cost estimates with
the appropriate base level functional expert, e.g., facility maintenance and new facility construction costs
from civil engineering, number of dorm occupants by pay grade from base billeting office, BAQ/VHA
costs from appropriate Accounting & Finance office. Documentation of costsis not necessary, but check
calculations for accuracy.

6. Benefits. Identify the more important benefits associated with each of the alternatives being analyzed,
e.g., renovation corrects all deficiencies, or opting for off-base housing (BAQ/VHA) results in demolish-
ing old dorms, reducing facility maintenance and repair workload.
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7. Risk Assessment. Identify the key variables which could possibly change to the extent that the recom-
mendation would change.

8. Conclusionsand Recommendation. Briefly explain which alternative appears best and why. Empha-
size that the choice is based on preliminary analysis only and could possibly change based on results of a
complete, formal EA.
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Attachment 20

CRITERIA/STANDARDS FOR ECONOMIC ANALYSESLIFE CYCLE COSTING FOR MIL-
CON DESIGN

A20.1. Purpose. This guidance establishes criteria and standards for performing EAs and life cycle cost
studies used in support of design decisions for MILCON program projects, i.e., to support the selection
from various aternatives of components/systems being considered as elementsin facilitiesdesign. These
criteriaand standards apply to all design decisions regardless of when they are made in the planning, pro-
gramming, design and procurement process. This guidance does not apply to economic analyses and life
cycle studies used to make project-justification decisions during the planning and programming process.

A20.2. General. EAsshall be conducted as part of the design process to ensure the selection/rejection of
design alternatives is not based solely on construction costs, but also on least life cycle costs (LCC), that
IS, lowest total cost of ownership. The depth and degree of formality of these analyses shall be deter-
mined on a case- by-case basis to ensure that the cost of performing an analysisis clearly outweighed by
the potential benefits derived. Results of generic studies or results of previous analyses of alternatives
similar to those currently under consideration may be used in lieu of performing a new study provided the
previous study was based on similar design conditions, criteria, and methods. Previous studies should be
updated only as required to reflect changes of conditions significant enough to impact the design decision.
All EAsand other justification for the selection of adesign alternative, whether a previous study or a new
one, shall be clearly documented in the appropriate section of the project design analysis.

A20.3. Methods. All analyses shall consider the total LCC for design alternatives, where the LCC
includes all costs and benefits associated with an alternative over its expected life, including but not lim-
ited to construction/acquisition, energy, maintenance, operation, repair, replacement, alteration, disposal
costs, and retention values. The present value discounting approach shall be used to adjust for the differ-
ences in timing of cost and benefits unless otherwise specified by other directives or by public law. The
basic discount factor for finding the present value of afuture amount is calculated

asfollows:
Discount Factor = (1/((1+d)n))

where d = the discount rate expressed as a decimal and n = the period (that is, n =1 for year 1, etc.) Dis-
counting should be applied to all cost and benefits over the appropriate analysis period. Specific criteria
are asfollows:

A20.3.1. Discount Rates. The discount rates are expressed in "red” terms, i.e., over-and-above the
rate of inflation for the economy as awhole.

A20.3.1.1. Energy Related Studies. All energy related economic (studies in which energy costs
are relevant, regardless of their magnitude relative to other costs) shall use the current discount
rate published by the National Institute of Standards and Technology (NIST) in their annual sup-
plement to NIST Handbook 135, and disseminated by the appropriate Service Headquarters
Office.

A20.3.1.2. Non-energy Related Studies. All economic studies other than energy related eco-
nomic studies shall use the current discount rates published annually by the Office of Management
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and Budget (OMB) as Appendix C to OMB Circular A-94, and disseminated by the appropriate
Service Headquarters office.

A20.3.2. AnalysisPeriod. The analysis period shall be the date of the study (DOS) through the eco-
nomic life of the facility asawhole. The economic life shall not be taken beyond 25 years from the
scheduled beneficial occupancy date (BOD) for the project unless specifically approved by the appro-
priate Service Headquarters Office. Such approval cannot be granted for energy related studies asitis
precluded by statute.

A20.3.3. Cash Flow. In general, cash flow used in the analysis will be based on the estimated calen-
dar dates on which the events and cost/benefits are projected/scheduled to occur. Construction/acqui-
sition costs may be assumed to be incurred as asingle lump sum, preferably at the time corresponding
to the midpoint of the construction/acquisition process. Other cash flows that occur periodically
throughout the year (e.g., cost of fuel, electricity, water, maintenance, etc.) may be assumed to be
incurred as asingle lump sum, preferably at midyear. In circumstances where the above assumptions
add unnecessarily to the complexity of the calculations, al cash flows may be assumed to occur at the
end of theyear in which they are actually scheduled/projected to occur.

A20.3.4. Benefitsand Costs. All benefits and costs will be expressed in terms of constant dollars
that reflect the purchasing power of the dollar on the DOS (i.e., constant DOS dollars). The rate of
inflation of the economy as awhole will be excluded from all LCC calculations. (Therate of inflation
isirrelevant to the LCC analysis results since all benefits and costs are expressed in terms of constant
DOS dollars and discounted using a "real” discount rate which reflects the time value of money
over-and-above the genera rate of inflation.)

A20.3.5. FutureBenefitsand Costs. In projecting future benefits and costs, an allowance for future
price-level changes will be made only for particular benefits and costs expected to change at rates
higher or lower than the general rate of inflation. In such cases, the rates of change used in the analy-
siswill bethe"differential” rates, i.e., the anticipated differences between the actual projected rates of
change and the general inflation rate.

A20.3.5.1. Energy Studies: Fuel/energy costs shall have differential escalation rates as pub-
lished by NIST in Handbook 135 and disseminated as indicated in paragraph 3.a(1) above. All
non-energy costs shall have a zero differential escalation rate.

A20.3.5.2. Non-energy Studies. For non-energy studies, the differential rate of future price-level
change shall generally be assumed to be zero, except in those cases where there is reliable infor-
mation/data to the contrary.

A20.4. Computer Aided Calculations. All computer aided calculations for MILCON design economic
studies will be accomplished using the Life Cycle Cost In Design (LCCID), a computer program devel-
oped by the U.S. Army Corps of Engineers Construction Engineering Research Laboratory (CERL), or a
version thereof which has been certified by CERL as equivalent.
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Attachment 21

CALCULATION OF INTERNAL RATESOF RETURN

Theinternal rate of return (IRR) for a proposed investment project (e.g., a PIF or CSIP project) is equiva-
lent to the maximum interest rate that could be paid on aloan to finance the initial investment, such that
the net benefits of the project would provide for loan repayment. Put differently, the IRR is the discount
rate that gives a proposed project a zero net present value. The formulafor calculating IRR is contained
in standard college finance textbooks. However, the IRR formulaisan implicit function (i.e., it cannot be
solved agebraically for IRR). Therefore, IRR can only be found by numerical iteration, best done with a
computer program. A number of software programs are available to calculate IRR. Installation level ana-
lysts experiencing difficulty with this calculation should contact their MAJCOM financial analysis per-
sonnel, or SAF/FMCE, for assistance.

IRRLOTUS 1-2-3 PROCEDURE

Introduction: The following isan example of using LOTUS to calculate IRR. The same principles
apply to other spreadsheets, such as EXCEL, though the commands would be different. LOTUSwill cal-
culate IRR for avirtually unlimited series of cash flows. However, LOTUS requires that a guess be made
asabasisfor the calculation. If the guessis not close enough so that LOTUS can arrive at an answer
within a certain number of calculations (the closeness of the required guess depends on the number of
cash flows, and also the version of LOTUS being used), then the calculation cannot be completed and an
error message (ERR) resultsin the cell in which the IRR formulaisentered. Since an analyst could spend
alot of time guessing at IRR (especially in the case of Productivity Investment Fund (PIF) and Compo-
nent Sponsored Investment Program (CSIP) projects, IRRs can be quite high), it may save time to con-
struct a spreadsheet which shows if guesses are resulting in a net present value (NPV) closer to zero. The
following steps outline one suggested procedure:

1. Using the"Data/Fill" command, construct two separate columnsfor (a) thefiscal years (Column 1) and
(b) the periods (0, 1, 2, etc.) of the project (Column 2). The year in which the initial investment will be
made should correspond to "period 0." "Period 0" isaconcept which captures the fact that an investment
must be made prior to the realization of any savings. Theterm "period 0" (or "time 0") also indicates the
timeframe of the analysis. analysis at any given point in time looks at a series of future cash flows.

2. Construct three more columns, entitled "Invest,” (Column 3) "Save," (Column 4) and "Net" (Column

5). Again, theinitial investment should correspond to "Period 0" in the period column. Any subsequent

investments after period O should be made in corresponding subsequent periods (1, 2, etc.). The Net col-
umn (Column 5) should contain aformula equaling savings minus investment for each period. The nega-
tive signin the Net column in period 0 shows the direction of the cash flow: an investment is an outflow
of funds. To indicate that an investment must be made before savings begin, there should be no savings

in the Net column corresponding to period 0. Now enter all investment and savings data under the appro-
priate column, either "Invest" or "Save."
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3. Under the Net column (Column 5) (after the last cash flow amount), enter aformula in acell to calcu-
late IRR [@IRR(guess, range)]. "Guess' corresponds to the guessed discount rate; "range” enters the
range of the cash flowsin the Net column.

4. Since any guess may betoo far off for LOTUS to reach an answer, it is helpful to add two more col-
umns to the spreadsheet. The column after "Net" is"Discount Factor" (Column 6). Here the formulafor
adiscount factor isentered [(1+i)”-n], wherei = interest rate and n = period. [Note: Thisformuladoes not
reflect midyear discount rates. For IRR calculation it is not necessary to use midyear discount rates.] A
cell may be assigned to hold an interim interest rate, such as 10%, so that it can easily be recognized that
theformulais correct and is producing the correct discount factor (i.e., the end-of-year discount factor for
one period at 10% is.90909).

5. Thelast columnis"Discount Factor * Net" (Column 7), which multiplies Column 5 by Column 6. At
the bottom of Column 7 enter a formulato add the results of the column [@SUM ((range)]. The result of
this calculation isthe net present value. Formatting this cell to three decimal placesisrecommended. (If
not formatted, scientific notation may result, which would make it more difficult to determine when the
IRR guessis approaching zero NPV). SincetheIRR isthe discount rate which makes NPV equal to zero,
it can now be determined from the NPV cell if successive guesses at a discount rate (by changing the
value in the cell to which the discount rate has been assigned on an interim basis in step 4 above) are
approaching zero.

6. When aguesslookslikeit is getting reasonably close, substitute this "guess discount rate" into the IRR
formulain the cell at the bottom of the Net column (Column 5) [e.g., @IRR(guess, range) or
@IRR(1.2,C4..C15)]. Provided that the guessis close enough to make the calculation within a deter-
mined number of calculations, LOTUS will then calculate IRR. When LOTUS has calculated IRR, the
formulain the Discount Factor column (Column 6) may be changed so that the discount rate used (i.e.,
"I") refersto the cell in which IRR is calculated. After thisrevised formulais copied to al cellsin this
column (Column 6), the result should be a NPV of zero. The cell in which the interim discount rate was
located may be erased. NPV of zero confirmsthat the IRR LOTUS has calculated is a correct mathemat-
ical solution to the problem. Note: Multiple answers, negative answers, or no answer at all are possible
for IRR. If thereis not both an outflow and an inflow of funds, no answer will result. Multiple answers
arepossibleif thereisan investment in the outyears (i.e., after an initial series of investments). However,
thisis not the normal pattern in the case of government projects, in which investment is usually limited to
oneinitial investment or an initial investment with one or two subsequent investments in the yearsimme-
diately following. Negative answers may result if (1) the investment is not profitable or (2) the result is
mathematically possible (dueto "n" in the discount factor formula being an odd number during odd-num-
bered periods). If theinvestment intuitively appearsto be profitable, yet anegative IRR isthe result, other
positive solutions are possible which should be sought by further substitution of discount rates. With
experience an analyst should be able to discern when a negative solution is a mathematical possibility but
not within the relevant range: i.e., when a positive solution should also be sought.
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Attachment 22
FUNCTIONAL ECONOMIC ANALYSES (FEA)

A22.1. FEAS, or "business case analyses' are required for programs (i.e., new starts) planning to use an
automated information system (AIS) as any part of the preferred solution. An AlSisdefined as a combi-
nation of information, computer, and telecommunications resources which collects, records, processes,
stores, communicates, retrieves, and displays information. NOTE: The procedures here do not apply to
AlSsthat areintegral to or embedded in a weapons system, or that are used exclusively for cryptographic
activities. In general, command and control, research and development, and intelligence programs are
exempt from the FEA requirement; program offices are responsible for performing cost and operational
effectiveness analyses (COEAS) for weapons systems or life cycle cost benefit analyses for Al Ss.

A22.2. Themanager of aDoD business function (OSD Principal Staff Assistant (PSA)) initiates an FEA.
The manager may delegate responsibility for an FEA to one of the military services or to aprogram office.
An FEA ismandatory for all potential Major Automated Information Systems (MAIS) programs, and are
used for non-MAIS programs at the discretion of the Milestone Decision Authority (MDA). The MDA
makes the FEA determination at the Milestone O review.

A22.3. The preparation and validation of data for an FEA is the responsibility of the functional user.
Comptroller financial analysts provide assistance in the calculation of financial measures and the proper
use of discounting and inflation adjustments. Communications-computer systems staffs can provide
assistance in determining costs of proposed technical solutions. The PSA tasks a preliminary FEA prior
to Milestone O approval. The purpose of an FEA review at Milestone O isto validate the scope and mag-
nitude of the AIlS program within the context defined by the FEA. As more information is gathered and
requirements further defined in the Concepts Devel opment Phase (Life Cycle Management Phase 1), the
FEA isfurther refined, developed and validated. The FEA servesasatool to select the best program con-
cept to satisfy a mission need based on the results of combining the evaluation of functional and technical
aternativeswith their related costs and benefits. Thefinal FEA is presented at the Milestone 1 review and
updated for subsequent milestone reviews. The Secretariat or Air Staff functional advocate and SAF/
FMCE (at the request of SAF/SCX or the functional advocate) review FEAS prior to the Milestone 1
review. SAF/FMC will convene the Air Force Cost Analysis Improvement Group (AFCAIG), as
required, to review all cost documentation. The Air Force Acquisition Executive (AFAE) isthe approval
authority for FEAs. An FEA isamanagement decision tool. FEAsemphasize looking at the overall busi-
ness process involved in an operation or future mission need in order to recommend the best way of doing
business. Thereforeit isimportant not to focus merely on a particular investment, but how the investment
fitsinto the larger picture of improving business operations. While FEAs are atype of EA, an FEA has
certain characteristics which distinguish it from a"regular” EA, including the "overall business methods"
perspective addressed above and emphasis on projected hard budgetary savings, the post- implementation
tracking of claimed savings into executed budgets, risk (or sensitivity) analysis, and recommended use of
the Institute for Defense Analysis’ (IDA) Business Case Analysis Model to produce summary reports.
Though the IDA Model is not required, it is recommended for standardization of reporting to OSD. An
FEA summary report (generated by the IDA model) summarizesthe FEA resultsfor proposal presentation
and forwarding. FEA summary reports must include, as a minimum, the following exhibits generated by
the IDA model:

* A Baseline Cost to Alternative Cost Comparison.
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A Risk Adjusted Discount Cash Flow Analysis. The FEA itself must meet the documentation
requirements of AFI 65-501 and support all costs contained in any corresponding FEA summary
report.

FEAs generally follow the principles of economic analysis contained in this manual. The follow-

ing guidance represents some of the basic elements of "regular" EAs in terms of FEASs:

NOTE:

Executive Summary. A concise summary (preferably one or two pages) summarizing the remain-
ing elements of an FEA, outlined below:

Objective. A brief description of the mission need in terms of the functional process being
improved. Emphasis should be on mission need/impact, not on any specific technical solution.

Satement of Assumptions/Constraints/Ground Rules. A description of all major assumptions in

the analysis, any legal or regulatory constraints, and ground rules which form the context of the
analysis. Significant sources of data, costing procedures, inflation factors or projected workload
should be stated here.

Description of Alternatives. A description of the current process (i.e., the status quo or baseline)
and all of the proposed process improvement alternatives. Often the status quo/baseline involves
some revision or upgrade of the current operation, yet is still generally referred to as status quo.
The role of any current support of an operation by automated information systems should be ade-
quately described, as well as major benefits offered by alternative systems. Any rejected alterna-
tives should be fully explained.

Determination of Costy/Benefits. A presentation of all costs for each feasible alternative using the
cost element structure in the IDA FEA model or MAISRC cost element structure. Make sure to
document sources of all costs and calculation down to most basic inputs to allow complete repli-
cation by reviewers. Savings (the difference between the recommended alternative and the status
guo/baseline) should result in future budgetary reductions for the operation. Both nonmonetary
and monetary costs and benefits should be included in the analysis. Analyses involving substan-
tial differences among alternatives should include a benefits analysis in which benefits are
addressed more fully and quantified to the extent possible. A weighting scheme is recommended
for analysis of benefits, if possible. Note: One difference between the FEA and the FEA report is
that the IDA model used for the FEA report generates inflated dollars, whereas FEAs (and EAs
generally) are ordinarily expressed in constant dollars.

Sengitivity/Risk Analysis.  Variation of the assumptions used in the analysis (e.g., key variables
such as major cost drivers or interest rates).

Recommendation. The recommended course of action should be clearly indicated and supporting
arguments summarized.

Contact SAF/FMCE for additional guidance on BPI analysis and FEAS
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Attachment 23

ANNUAL ECONOMIC ANALYSISREPORT (RCS: HAF-FMC[A] 9501) FORMAT

Command/field operating agency financial analysis offices forward this report to SAF/FMCE by 1
December annually, reporting on economic analysis activity of the recently completed fiscal year. This
report provides the input for the metric found in AFPD 65-5. Thisreport is designated emergency code
C-2. Continue reporting during emergency conditions, normal precedence. Submit data requirementsin
this category as prescribed or as soon as possible after submission of priority reports. Discontinue report-
ing during MINIMIZE.

1. Number of EAs completed by the command/field operating agency during the past fiscal year.

NOTE: "Completed' meansthe EA has been certified by command headquarters. For FOAs or direct
reporting units, "completed” means the EA has been fully coordinated within the FOA/DRU.

2. Of thetotal in Question 1, the EAs were of the following types:
MILCON___

MFH___

PIFICSIP____

FEAs

AlIS

DBOF

OTHER ____

TOTAL

Key: MILCON = military construction; MFH = military family housing; PIF/CSIP = Productivity Invest-
ment Fund, Component Sponsored Investment Program; FEA = functional economic analysis; AIS =
automated information systems; DBOF = Defense Business Operations Fund

NOTE: If the TOTAL in Question 2 does not match the response in Question 1, please explain. For
example, some PIF/CSIP EAs may support MILCON or AlS projects, and could be reported under both
categories.

3. Of the EA total in Question 1, how many required forwarding to Air Staff/Secretariat?

4. Of the EAs submitted to Air Staff/Secretariat the previous fiscal year (i.e., the year before the fiscal
year reported in Question 1 above), how many fit in the following categories?
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No revisions required:

Minor revisions required

Magjor revisions required

Project canceled/delayed, no action taken:
Other: (explain)
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Note: Minor revisions take up to five hours direct labor, not including computer time for processing or
printing, or timein coordination. Major revisionstake morethan five hours. Revisions hererefer to those
resulting from Air Staff/Secretariat review, not those required of abase or wing by a command headquar-

ters.

5. Of the EAsin Question 4 above, which fit into the following categories:

No revisions required: MILCON_
OTHER____

Minor revisionsrequired: MILCON_
OTHER____

Mgjor revisionsrequired: MILCON
OTHER____

Project canceled/delayed, MILCON___
OTHER____

no action taken:

Other: MILCON___
OTHER____

MFH
MFH
MFH

MFH

MFH

PIF/CSIP AlS
PIF/CSIP AlS
PIF/CSIP AlIS
PIF/CSIP AlS
PIF/CSIP AlS

6.List the number of EAswhich required revisions, either minor of major, due to:

Revising the objective of the analysis (e.g. quantifying more specifical-

ly):

Revising or clarifying assumptions.
Adding another alternative:
Substantially revising an alternative:

Explaining why one or more alternatives are infeasible;

Changing investment cost, e.g., due to a change in DoD Form 1391

costs:

Providing or improving documentation:
Adding sensitivity analysis:

Adding a benefits analysis.

Minor

Magjor
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Adding a category of cost (cost el ement):
Revising the method of estimating a cost element:
Adding a cost/benefit analysis:

Updating discount rate or inflation factors:
Adding missing signature coordinations:

NOTE: Total may not match totalsin Question 4 due to revisions of an EA for more than one reason.

7. Estimate the amount of direct work hours required to complete an economic analysis. This question
refersto the time an analyst spends completing an EA at base level, not coordination time at base level, or
command headquarters review and coordination, or any later revisions.

8. Estimate thetotal time it takes, on average, from the time an EA is requested until:
a. Completed at base level (including coordination)

b. Reviewed and coordinated at command headquarters. The time here should include thetimein a.
above.

NOTE: This question refers not to direct work hours, but to the total time required to complete an EA,
including waiting on data inputs while other work is being accomplished.

9. List the number of preliminary economic analyses (see AFI 65-501, paragraph 2.2.5) completed in the
command during the fiscal year just completed:

10. List the average estimated time to complete a preliminary economic analysis.

11. DBOF investments of $25,000 up to $100,000 require acost analysis, which isnot as developed asan
economic analysis (required for DBOF investments of $100,000 or more). DBOF EAs are reported in
Question 2 above. List the number of DBOF cost analyses completed by your command/FOA in the most
recently completed fiscal year.

12. Of the total number of EAsin Question 1 above, list the number of EAs completed by:
In-house personnel:

Contractors:

13. Referring to Question 12: if any EAswere completed by contractors, indicate the average cost to
complete one EA by contract (expressin 1000s, rounded to one decimal point).
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Forward this report to: SAF/FMCEE
1020 Air Force Pentagon
Washington DC 20330-1020
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